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INTRODUCTION  AND  flEYISkt  OF  TIE  LITERATURE 

The  need  for  a suitable  assay  for  preparations  of  Gelsemiua  has 
been  pointed  out  in  a previous  work  (1)  and  a method  was  suggested  which 
seemed  to  give  satisfactory  results#  This  paper  gives  data  to  further 
substantiate  the  belief  that  the  pigeon  emesis  method,  as  previously 
outlined,  can  be  used  as  a satisfactory  measure  of  the  activity  of  this 
drug# 

Several  important  questions  relating  to  the  feasibility  of  the 
method  have  been  studied  and  the  data  are  presented  here#  It  was  felt 
that  a restandardisation  of  some  of  the  preparations  used  in  the  pre- 
vious paper  and  the  standardisation  of  a few  new  preparations  would  give 
interesting  data*  By  restandardising  those  preparations  which  had  al- 
ready been  standardised  an  idea  of  the  aocuraoy  of  the  method  could  be 
obtained  and  the  question  of  sansi tiveness  of  pigeons  to  repeated  injec- 
tions oould  be  studied#  In  order  to  have  material  for  comparisons  other 
methods  of  biologloal  assay  were  tried  and  the  results  have  been  given 
here#  Considerable  study  was  devoted  to  the  question  as  to  what  princi- 
ple or  principles  contained  in  the  drug  were  responsible  for  the  emetic 
action#  In  order  to  settle  this  it  was  necessary  to  isolate  the  alka- 
loids as  reported  In  the  literature  and  to  give  doses  of  eaoh  of  these 
sufficiently  large  to  allow  conclusions  to  be  drawn#  Although  gelsemio 
acid  (soopoletin)  has  been  reported  as  inactive,  injections  of  tills  were 
wade  so  as  to  leave  no  doubt  of  its  inability  to  cause  emesis#  It  seem- 
ed that  the  knowledge  of  the  oause  of  the  emetic  action  would  aid  in 
judging  the  plausibility  of  the  method# 
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The  literature  was  thoroughly  reviewed  in  the  previous  paper  and  a 
complete  bibliography  of  all  work  reported  up  to  that  time  was  given. 

The  review  gave  a diaoueaion  of  the  ohemioal  investigations,  the  sug- 
gested choral  cal  methods  of  assay  as  well  as  the  suggested  methods  for 
biologioal  assay. 

Several  articles  of  interest  have  appeared  slnoe  the  compilation  of 
this  review.  Within  the  past  few  months  Hamand-Uamet  (2,  3,  4)  has 
given  some  data  concerning  the  action  of  the  three  orystalllne  alka- 
loids which  have  been  reported.  He  states  that  Bempervi rine  is  related 
to  sparteine  in  two  effects,  that  seraperviriie,  gelsemine  and  gelsemi- 
cine,  all  three,  have  the  power  to  augment  the  hypertensive  effects  of 
adrenaline,  that  although  gelseraioine  is  the  most  toxie  it  has  the  least 
effeet  upon  arterial  pressure*  and  that  gelsemine  which  has  been  consid- 
ered as  inactive  for  mammals  by  most  workers,  is  the  least  toxio  for 
guinea  pigs,  but  that  it  does  possess  physiologic  activity  for  this  ani- 
mal. Moisset  (8)  reports  that  in  the  dog  no  modification  in  the  elec- 
trocardiogram follows  small  doses  of  fluidextraot  of  Oelsemium  while 
large  doses  hinder  oardiae  conduotility. 
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THE  PIGEON  EMESIS  ASSAYS 
EXPERIMENTAL  PROCEDURE  AND  DATA 

The  procedure  for  this  method  was  described  in  the  previous  report 
(1)#  The  only  change  that  has  been  made  is  in  the  suggested  time  of  ob- 
servation. A thirty  minute  period  of  observation  was  reooaaended  at 
first,  but  after  further  study  it  was  concluded  that  this  period  is  long- 
er than  necessary  and  that  twenty  minutes  is  time  enough  to  allow  before 
calling  a reaction  negative  since  emesis  is  generally  provoked  in  ten 
minutes  or  less.  There  were  a few  instances  in  which  enesis  occurred 
after  twenty  minutes  but  this  was  not  characteristic,  and  in  no  case  was 
the  number  sufficient  to  affect  the  final  result.  By  shortening  the  ob- 
servation period  to  twenty  minutes  the  time  of  assay  is  decreased  one 
third  thus  enabling  the  saving  of  considerable  time  over  the  entire 
period  of  assay. 

The  Minimum  Emetic  Dose  (M.En.D.)  is  defined  as  that  quantity,  ex- 
pressed in  oo.  per  Kg.  of  total  weigvt  of  pigeon,  which,  when  injected 
intravenously,  will  cause  emesis  in  seventy-five  per  oent  of  the  pigeons 
injected,  within  20  minutes. 

Ei$vt  tinotures  were  used  in  this  study.  Five  of  these  were  used 
in  the  previous  investigation  and  three  were  used  only  in  this  one.  The 
sources  of  the  five  preps  rations  were  described  in  the  previous  paper 
but  for  the  sake  of  completeness  these  are  given  here  in  tabular  form 
together  with  the  information  about  the  remaining  -three  preparations. 
Preparations  110.  114  and  116  are  the  ones  which  had  not  been  standard- 
ised prior  to  thiB  study. 
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TABUS  1 

Tabulation  of  the  Data  Concerning  Gel  serai  um  Preparations  used  In  Experi- 
mental Tests. 


Preparation 

Menstruum 

S ou  roe 

102 

Approx.  60?* 
alaohol. 

From  fresh  cultivated 
drug. 

104 

H.F.VI 

From  a mixture  of  5 
samples  orude  drug  ob- 
tained on  the  market. 

106 

N.F.VI 

Same  drug  as  for  102 
after  careful  drying. 

107 

H.F.V 

Manufacture  r. 

108 

H.F.V 

Manufacturer. 

no 

H.F.VI 

From  fresh  Florida 
grcsra  drug. 

114 

H.F.VI 

From  representative 
sample  of  100  pound 
lot  obtained  on  market. 

116 

H.F.VI 

Same  drug  as  for  110 
after  careful  drying. 

The  pigeons  used  consisted  of  a lot  of  85  ranging  in  Height  from 
250  to  400  Gra*  whioh  had  not  been  used  for  injections  of  Gelsemium  prior 
to  this  investigation.  They  were  fed  a diet  prepared  especially  for 
pigeons  by  oomerdal  feed  producers  with  some  green  material  at  Inter- 
vals and  were  allowed  aocess  to  gravel.  They  were  housed  in  a cage  on 
the  ground  with  ample  protection  against  the  weather*  The  health  of  the 
birds  remained  excellent  throughout  the  entire  experiment. 

The  M.Bm.D.  of  each  preparation  was  determined  following  the  proce- 
dure already  desoxibed.  Following  this  a redetemlnation  of  the  li.Em.D. 
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for  three  of  the  preparation*  was  made  and  a third  determination  was 
sade  for  one.  The  result*  of  these  standardization*  are  presented  in 
the  following  tables,  2 to  18  inclusive.  A surma  xy  table  for  each 
preparation  showing  the  results  previously  obtained  is  included  so  that 
oomparisona  nay  be  made  more  easily.  The  "b”  tables  give  a summary  of 
the  results  shown  in  the  "a"  tables.  Table  19  gives  a sumsary  of  tables 
2 to  18. 
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TABLE  2 


Preparation.  102 « The  Average  Liinimura  Emetic  Dose  as  Previously  Deter- 
mined (1), 


Dose 

cc./kg. 

Number  of 
Injections 

Results  of 
Emesis 

Injections 
No  Emesis 

0*90 

4 

4 

0*80 

4 

3 

1 

0*70 

4 

4 

0*60 

4 

3 

1 

0*55 

8 

7 

1 

0*50* 

16 

12 

4 

0*45 

8 

4 

4 

0.40 

8 

2 

6 

0.30 

4 

1 

3 

* minimum  Emetic 

Dose 

7 


TABLE  3 a 


Preparation  102*  Results  of  Eaoh  Injection  to  Determine 
Minimum  Emetic  Dose. 

the  Average 

Weight  of 

Dose  Results 

Time,  in 

Pigeon  in 

oe./Kg. 

Minutes, 

Grams 

Observed 

280 

0.70 

Emesis 

6 

360 

0.70 

Emesis 

17 

305 

0.70 

No  Emesis 

20 

265 

0.70 

Emesis 

6 

315 

0.70 

Emesis 

8 

290 

0.70 

Diesis 

4 

330 

0.70 

Emesis 

8 

285 

0.70 

Emesis 

6 

285 

0.65 

Emesis 

10 

355 

0.65 

Emesis 

16 

280 

0.65 

Emesis 

11 

345 

0.65 

i&iesis 

5 

345 

0.60 

Emesis 

6 

330 

0.60 

Kinesis 

6 

330 

0.60 

Emesis 

10 

360 

0.60 

Emesis 

4 

280 

0.60 

Emesis 

4 

315 

0.60 

No  Emesis 

20 

300 

0.60 

Emesis 

11 

345 

0.60 

Emesis 

15 

295 

0.55 

Emesis 

9 

360 

0.55 

Emesis 

4 

375 

0.55 

Emesis 

8 

355 

0.55 

Emesis 

7 

270 

0.55 

Emesis 

10 

355 

0.55 

No  Emesis 

20 

330 

0.55 

Emesis 

12 

315 

0.55 

Emesis 

6 

300 

0.55 

Emesis 

5 

340 

0.55 

Emesis 

9 

340 

0.55 

Emesis 

11 

310 

0.55 

Emesis 

10 

335 

0.55 

Emesis 

9 

360 

0.55 

Emesis 

5 

375 

0.55 

Emesis 

5 

370 

0.55 

Emesis 

9 

325 

0.50 

No  Emesis 

20 

350 

0.50 

Emesis 

8 

(Continued  next  page) 
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TABLE!  3 & (Continued) 

Weight  of 

Dose 

do  Suit  8 

Time,  in 

Pigeon  in 

oo,/Kg. 

Minutes, 

Crams 

Observed 

345 

0,50 

UnesiB 

8 

360 

0,50 

Emesis 

4 

330 

0.50 

Emesis 

4 

290 

0.50 

Emesis 

10 

326 

0.50 

Emesis 

15 

320 

0.50 

Emesis 

3 

255 

0.50 

Emesis 

11 

300 

0.50 

No  Emesis 

20 

280 

0.50 

No  Emesis 

20 

330 

0.50 

Emesis 

10 

385 

0.50 

No  Emesis 

20 

335 

0.50 

No  Emesis 

20 

365 

0.50 

&nesis 

4 

350 

0.50 

fiktesls 

8 

320 

0.50 

Emesis 

8 

265 

0.50 

No  Emesis 

20 

310 

0.50 

No  Etaesis 

20 

285 

0.50 

No  Emesis 

20 

340 

0.50 

Enos  is 

16 

315 

0.50 

No  Emesis 

20 

355 

0.50 

No  &assis 

20 

345 

0.50 

Emesis 

5 

375 

0.50 

Emesis 

2 

370 

0.50 

Emesis 

15 

325 

0.50 

Emesis 

3 

370 

0.50 

Emesis 

8 

380 

0.50 

Emesis 

4 

305 

0.50 

Emesis 

11 

325 

0.50 

No  Emesis 

20 

340 

0.50 

Emesis 

5 

350 

0.45 

Emesis 

12 

340 

0.45 

Emesis 

13 

300 

0.45 

No  Emesis 

20 

365 

0.45 

Emesis 

8 

380 

0.45 

Emesis 

5 

320 

0.45 

l&aesis 

8 

320 

0.45 

Emesis 

8 

300 

0.45 

No  &aesis 

20 

320 

0.45 

Emesis 

9 

330 

0.45 

Emesis 

7 

280 

0.45 

No  Emesis 

20 

"(Continued  "next  pace) 


285 

300 

335 

290 

330 

290 

310 

330 

325 

280 

315 

305 

315 

330 

300 

340 

375 

335 

335 

300 

360 

315 

280 

350 

310 

295 

375 

345 

290 

325 

360 

340 

340 

335 

325 

380 

320 

330 

300 

310 

340 


LUfc' 

ier 

5 

20 

17 

6 

12 

5 

8 

20 

6 

20 

20 

7 

10 

20 

5 

12 

10 

10 

20 

9 

9 

20 

20 

12 

20 

20 

2 

20 

20 

20 

20 

20 

20 

20 

20 

6 

4 

10 

20 
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TABLE  3 a (Continued) 


Dose  lie  suit  3 

oo*/kg« 


0*45 

Emesis 

0*45 

No  Uaesis 

0.45 

Ehesis 

0.45 

Emesis 

0*45 

Emesis 

0.45 

Emesis 

0.45 

lines  is 

0.45 

Emesis 

0.45 

Emesis 

0.45 

No  Emesis 

0.45 

Ho  ftaesis 

0.45 

Emesis 

0.45 

Etoesis 

0.45 

Ho  Emesis 

0.45 

Emesis 

0.45 

Emesis 

0.45 

Emesis 

0.45 

Emesis 

0.45 

Emesis 

0.45 

Emesis 

0.45 

Emesis 

0.40 

line  sis 

0.40 

No  Emesis 

0.40 

Emesis 

0.40 

No  Emesis 

0.40 

No  Emesis 

0.40 

Emesis 

0.40 

No  Emesis 

0.40 

No  Emesis 

0.40 

No  Emesis 

0.40 

No  Eiae  8 is 

0.40 

No  linesis 

0.40 

No  l&oesis 

0.40 

No  SlBSiS 

0.40 

No  Iihesia 

0.40 

Emesis 

0.40 

Emesis 

0.40 

Emesis 

0.40 

No  Emesis 

0.40 

Emesis 

0.40 

No  Eraeais 
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TABLE  S b 


Summary  of  labia  S a*  The  Avarage  Minimum  Emetio  Bose  of  Preparation  102* 


Dose 

Number  of 

Hesults  of  Injections 

oo./kg* 

Injections 

Emesis 

No  Enas  is 

0.70 

8 

7 

1 

0.65 

4 

4 

0.60 

8 

7 

1 

0.55 

16 

15 

1 

0.50 

32 

21 

11 

0.45* 

32 

25 

7 

0.40 

20 

7 

13 

* Minimum  Emetic  Dose 

11 


TABLE  4 


Preparation  104*  The  Average  Minimum  Sraetic  Dose  as  Previously  Deter* 
mimed  (1). 


Dose 

Ntsaber  of 

Results  of  Injections 

oo./Kg. 

Injections 

Eraesis 

No  Emesis 

0*95 

8 

8 

0.90* 

16 

13 

3 

0*85 

12 

7 

5 

0*80 

12 

3 

6 

0.70 

8 

3 

8 

0.60 

4 

4 

* Minimum  i&netic  Dose 

12 


TABLE  5 a 


Preparation  104*  Results  of  Each  Injection  to  Determine  the  Average 
Minimum  Emetic  Dose. 


Weight  of 
Pigeon  in 
Grams 

Do  86 

Results 

Time,  in 
Minutes, 
Observed 

310 

0.90 

Emesis 

9 

275 

0.90 

l&nesis 

5 

235 

0.90 

Emesis 

9 

345 

0.90 

Emesis 

9 

300 

0.90 

Emesis 

12 

265 

0.90 

Emesis 

10 

280 

0.90 

Emesis 

5 

325 

0.90 

Ho  Emesis 

20 

250 

0.90 

kinesis 

9 

270 

0.90 

No  j^nesis 

20 

305 

0.90 

Emesis 

4 

285 

0.90 

Emesis 

4 

355 

0.85 

Emesis 

5 

280 

0.85 

kinesis 

8 

315 

0.85 

Emesis 

4 

360 

0.85 

Emesis 

3 

280 

0.85 

No  Emesis 

20 

335 

0.85 

Emesis 

2 

315 

0.85 

No  Emesis 

20 

325 

0.85 

Emesis 

3 

305 

0.85 

Emesis 

12 

310 

0.85 

No  Emesis 

20 

330 

0.85 

No  Emesis 

20 

290 

0.85 

kinesis 

3 

305 

0.85 

Emesis 

4 

270 

0.85 

No  Emesis 

20 

350 

0.85 

Emesis 

8 

320 

0.85 

No  Emesis 

20 

320 

0.80 

Emesis 

15 

345 

0.80 

No  Emesis 

20 

295 

0.80 

No  Etoesla 

20 

325 

0.80 

No  Ernesis 

20 

360 

0.80 

Emesis 

3 

275 

0.80 

No  Emesis 

20 

315 

0.80 

No  I&nesis 

20 

315 

0.80 

Emesis 

2 
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TABLE  5 b 


Summary  Table  of  & a*  The  Average  Minimum  Emetic  Dose  of  Preparation 
104* 


Dose 

Number  of 

Results  of  Injections 

eo*/kg. 

Injections 

Hues  is 

No  Emesis 

0.90* 

12 

10 

2 

0*85 

16 

la 

6 

0*80 

8 

3 

6 

* Minimum  Emetic  Dose 

14 


TABLE  6 a 

Preparation  104*  Results  of  Each  lajeotion  to  Determine  the  Average 
Minimum  Emetic  Dose* 


Weight  of 
Pigeon  in 
Grams 

Dose 

co*/Kg* 

lie  suits 

Tims*  in 
Minutes* 
Observed 

320 

0*90 

Emesis 

9 

350 

0*90 

Ho  Emesis 

20 

340 

0.90 

Emesis 

7 

330 

0.90 

Emesis 

5 

290 

0.85 

Emesis 

8 

320 

0.85 

Ho  Emesis 

20 

335 

0.85 

Emesis 

6 

345 

0.85 

Emesis 

4 

320 

0.80 

Emesis 

11 

325 

0.80 

Emesis 

10 

365 

0.80 

Ho  Enos is 

20 

300 

0.80 

Emesis 

3 

300 

0.80 

Emesis 

14 

275 

0.80 

Emesis 

9 

320 

0.80 

Emesis 

7 

355 

0.30 

Emesis 

2 

296 

0.75 

Emesis 

5 

375 

0.76 

Emesis 

9 

340 

0.75 

Emesis 

7 

325 

0.76 

Emesis 

8 

340 

0.76 

Ho  Emesis 

20 

270 

0.75 

Emesis 

15 

340 

0.75 

Emesis 

11 

325 

0.75 

Emesis 

3 

350 

0.75 

Enos  is 

5 

305 

0.75 

Emesis 

2 

365 

0.76 

J&aesis 

2 

385 

0.75 

Emesis 

2 

295 

0.75 

Emesis 

15 

320 

0.75 

Emesis 

7 

320 

0.75 

linesis 

3 

330 

0.75 

Emesis 

15 

305 

0.70 

No  Emesis 

20 

305 

0.70 

No  Emesis 

20 

280 

0.70 

No  Emesis 

20 

280 

0.70 

No  Emesis 

20 

355 

0.70 

No  Emesis 

20 

CContiriued  next  page) 
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TABLE  6 a (Continued) 


Weight  of 
Pigeon  in 

Grams 

Dose 

oe./Kg* 

He  suits 

Time*  in 
Minutes* 
Observed 

250 

0.70 

Emesis 

14 

365 

0.70 

Emesis 

10 

290 

0.70 

Emesis 

5 

320 

0.70 

No  Emesis 

20 

330 

0.70 

Emesis 

13 

345 

0.70 

Emesis 

10 

350 

0.70 

Emesis 

3 

TABLE  6 b 


Summary  of  Table  6 &•  The  Average  Minimum  Uaetlo  Dose  of  Preparation  104. 


Dose 

Number  of 

Hesults  of  Injections 

oo./Kg. 

Injections 

Emesis 

No  Emesis 

0.90 

4 

3 

1 

0.85 

4 

3 

1 

0.80 

8 

7 

1 

0.75* 

16 

15 

1 

0.70 

12 

6 

6 

* Minimum  Emetic 

Dose 

16 


TABLE  7 a 


Preparation  104,  Results  of  Each  Inject ion  to  Determine  the  Average 
Minimum  Emetic  Dose* 


Weight  of 

Dose 

Results 

Time*  in 

Pigeon  in 

oo,/Kg* 

Minutes, 

Grams 

Observed 

345 

0.85 

ftoesie 

2 

360 

0*85 

Emesis 

7 

285 

0,85 

Emesis 

10 

370 

0.85 

Emesis 

14 

305 

0.80 

No  Emesis 

20 

315 

0.80 

Emesis 

2 

325 

0.80 

Emesis 

15 

330 

0.80 

No  Emesis 

20 

355 

0.80 

Emesis 

6 

335 

0.80 

i&aeais 

13 

330 

0.80 

Emesis 

8 

310 

0.80 

Emesis 

2 

300 

0.80 

Emesis 

2 

310 

0.80 

Emesis 

11 

320 

0.80 

Erne  sis 

10 

370 

0.80 

No  isaesis 

20 

370 

0.75 

lines  is 

2 

365 

0.75 

Emesis 

3 

355 

0.76 

Emesis 

9 

350 

0.75 

Emesis 

5 

295 

0.75 

Emesis 

20 

350 

0.75 

Emesis 

5 

390 

0.75 

Emesis 

9 

295 

0.75 

No  Emesis 

20 

355 

0.75 

Emesis 

15 

305 

0.75 

Emesis 

7 

300 

0.75 

No  line  s is 

20 

335 

0.75 

Emesis 

2 

315 

0.76 

No  Emesis 

20 

340 

0.75 

Emesis 

5 

310 

0.75 

Emesis 

8 

315 

0.75 

Emesis 

10 

306 

0.75 

Emesis 

14 

295 

0.75 

Emesis 

12 

330 

0.75 

No  Ernes  is 

20 

280 

0.75 

Emesis 

20 

17 


TABLE  7 a (Continued) 


Weight  of 
Pigeon  in 
Grams 

Dose 
oo  ./Kg# 

Be  suits 

Time,  in 
Minutes* 
Observed 

360 

0.70 

Ho  Emesis 

20 

305 

0.70 

Emesis 

10 

265 

0.70 

No  Emesis 

20 

345 

0.70 

No  Bbesis 

20 

325 

0.70 

Sue  sis 

10 

260 

0.70 

Emesis 

10 

295 

0.70 

No  Etas  sis 

20 

300 

0.70 

Emesis 

5 

305 

0.70 

Bmesia 

8 

300 

0.70 

Emesis 

7 

325 

0.70 

Emesis 

3 

290 

0.70 

No  Emesis 

20 

245 

0.70 

Ho  Emesis 

20 

260 

0.70 

No  Emesis 

20 

260 

0.70 

No  Emesis 

20 

295 

0.70 

Emesis 

8 

275 

0.70 

Saesis 

9 

270 

0.70 

Emesis 

3 

280 

0.70 

Ernes  is 

5 

290 

0.70 

Mo  Emesis 

20 

TABLE  7 b 


Summary  of  Table  7 a*  The  Average  Minimum  Enetio  Dose  of  Preparation  104. 


Dose 

co./Kg. 

Number  of 
Injeotions 

Hesults  of  Injections 
Erne s is  No  &aesis 

0.85 

4 

4 

o.eo 

12 

9 

3 

0.75* 

20 

16 

4 

0.70 

20 

11 

9 

* Minimum  Emetic  Dose 

18 


TABLE  8 


Preparation  106*  The  Average  Mininnsa  Emetic  Dose  ae  Previously  Deter- 
mined (1), 


Dose 

Humber  of 

Heaults  of  Injections 

cc*/kg. 

Injections 

Emesis 

Mo  Etaesis 

0.60 

4 

4 

0.55 

4 

4 

0.50 

4 

4 

0.45 

4 

3 

1 

0.40 

4 

3 

1 

0.35 

12 

10 

2 

0.30* 

12 

11 

1 

0.25 

8 

3 

5 

* Minimum  Emetic  Dose 
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TABLE  9 a 


Preparation  106.  Ueaults  of  Each  Injection  to  Determine  the  Average 
Minimum  licet io  Dose. 

Weight  of 

Doae 

lie  suits 

Time,  In 

Pigeon  in 

co./kg. 

Minutes, 

Grama 

Observed 

270 

0.40 

Eheaie 

9 

286 

0.40 

Emesis 

14 

330 

0,40 

Emesis 

15 

290 

0.40 

Erie  sis 

5 

310 

0.35 

No  Emesis 

20 

295 

0.35 

Emesis 

7 

276 

0.35 

Emesis 

13 

260 

0.35 

No  Emesis 

20 

300 

0.35 

Emesis 

10 

280 

0.35 

Emesis 

7 

346 

0.35 

Emesis 

14 

280 

0.35 

Emesis 

8 

340 

0.35 

Emesis 

20 

325 

0.35 

linos  is 

8 

295 

0.35 

Emesis 

3 

320 

0.35 

Emesis 

6 

275 

0.35 

Emesis 

4 

295 

0.35 

Emesis 

8 

315 

0.55 

No  Emesis 

20 

340 

0.35 

Emesis 

6 

340 

0.35 

line  s is 

11 

330 

0.35 

Emesis 

7 

305 

0.35 

No  $aeais 

20 

315 

0.35 

lines  is 

12 

325 

0,30 

No  Emesis 

20 

330 

0.30 

liaesis 

18 

270 

0.30 

Emesis 

20 

320 

0.30 

No  Emesis 

20 

305 

0.30 

No  Emesis 

20 

365 

0.30 

Mo  Emesis 

20 

330 

0.30 

Emesis 

10 

330 

0.30 

Emesis 

14 

315 

0.30 

No  Emesis 

20 

355 

0.30 

Emesis 

6 

346 

0.30 

Ec.es  is 

7 

330 

e.3o 

liaesis 

6 

320 

0.30 

No  Emesis 

20 

(Continued  next  page) 
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TABUS  9 a (Continued) 


Weight  of 
Pigeon  in 
Grants 

Dose 

eo. As* 

Results 

Time,  in 
Minutes , 
Observed 

355 

0.30 

Emesis 

10 

345 

0.30 

iSnesis 

15 

335 

0.30 

No  &tesis 

20 

290 

0.30 

Lutes  is 

14 

315 

0.30 

No  iihesls 

20 

325 

0.30 

Emesis 

13 

360 

0.30 

lines  is 

6 

265 

0.25 

No  l&aes  is 

20 

345 

0.25 

No  Emesis 

20 

330 

0.25 

No  Emesis 

20 

370 

0.25 

Ho  Emesis 

20 

370 

0.25 

Emesis 

6 

810 

0.25 

No  Emesis 

20 

820 

0.25 

Ho  Emesis 

20 

285 

0.25 

No  liae sis 

20 

320 

0.25 

No  liaesiB 

20 

335 

0.25 

No  Emesis 

20 

845 

0.25 

Emesis 

6 

295 

0,25 

No  iinesis 

20 

TABLE  9 b 

Stannary  of  Table  9 a.  The  Average  Minimum  JSnetio  Dose  of  Preparation  106 

Dose 

Humber  of 

lesults  of  Injections 

cc,/Kg. 

Injections 

Emesis 

No  Kneels 

0.40 

4 

4 

0.35* 

20 

16 

4 

0.30 

20 

12 

8 

0.25 

12 

2 

10 

* Minimum  Emetic  Dose 
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TABLE  10 


Preparation  107* 
mined  (1)* 

The  Average  Minimum  line  tie 

Dose  as 

Previously  Deter- 

Dose 

Number  of 

Results  of  Injections 

cc./Kg. 

Injections 

Elms*  Is 

No  Enesis 

0.90 

4 

4 

0.80 

4 

4 

0.75 

8 

6 

2 

0.70* 

12 

9 

5 

0.65 

8 

4 

4 

0.60 

4 

1 

S 

* Minimum  ifeetlc  Doso 


TABLE  11  a 


Preparation  107*  Ee suits  of  Each  Injection  to  Determine  the  Average 
Emetic  Dose* 


Weight  of  Dose  Results  Time*  in 
Pigeon  in  cc*/Kg*  Minutes* 
Grams  Observed 


265 

0.95 

Emesis 

20 

335 

0*95 

Emesis 

14 

320 

0.95 

No  lines  is 

20 

345 

0.95 

Emesis 

6 

290 

0.95 

No  Enos is 

20 

340 

0.95 

Emesis 

5 

310 

0.95 

Emesis 

4 

260 

0.95 

Emesis 

3 

316 

0.95 

Emesis 

5 

345 

0.95 

No  line  sis 

20 

320 

0.95 

B-iesis 

12 

315 

0.95 

Emesis 

6 

880 

0.95 

Emesis 

4 

320 

0.95 

No  Kinesis 

20 

345 

0.95 

No  Emesis 

20 

335 

0.95 

AaeSiS 

10 

320 

0.95 

lines  is 

20 

385 

0.95 

Emesis 

20 

360 

0.95 

Emesis 

11 

335 

0.95 

Emesis 

18 

375 

0.90 

Emesis 

5 

305 

0.90 

Saesis 

4 

345 

0.90 

Emesis 

15 

330 

0.90 

No  Emesis 

20 

285 

0.90 

Emesis 

5 

325 

0.90 

No  Erie  sis 

20 

295 

0.90 

Emesis 

7 

305 

0.90 

No  Emesis 

20 

260 

0.90 

Emesis 

3 

285 

0.90 

No  Emesis 

20 

345 

0.90 

Emesis 

5 

295 

0.90 

Emesis 

6 

340 

0.90 

No  lineals 

20 

300 

0*90 

Emesis 

5 

265 

0.90 

Ho  Emesis 

20 

350 

0.90 

No  Ebesis 

20 

355 

0.90 

No  Emesis 

20 

(Continued  next  page) 
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TA3U3  11  a (Continued) 


Weight  of 

Do  86 

Result  a 

Time*  in 

Pigeon  in 

oo*/hg. 

Minutes* 

Grama 

Observed 

340 

0.90 

line  s is 

14 

34S 

0.90 

lineals 

17 

310 

0.90 

No  Emesis 

20 

315 

0.85 

No  J&aesis 

20 

280 

0.85 

No  Braes ia 

20 

285 

0.85 

No  Brae  sis 

20 

340 

0.85 

Brae  aic 

10 

340 

0.85 

lines  is 

11 

295 

0.85 

line  sis 

15 

335 

0.85 

liassis 

8 

350 

0.85 

Emesis 

6 

290 

0.80 

No  Etaesis 

20 

310 

0.80 

Emesis 

2 

320 

0.80 

No  Bhesis 

20 

320 

0.80 

No  Emesis 

20 

315 

0.80 

Emesis 

5 

305 

0,80 

Emesis 

12 

310 

0.80 

No  Emesis 

20 

350 

0.80 

No  Emesis 

20 

TABLE  11  b 

Summary  of  Table  11  a.  The  Average  Minimum  Emetlo  Dose  of  Preparation 


Dose 

oo ./Kg. 

Number  of 
Injections 

lie  suits 
Emesis 

of  Injections 

No  Emesis 

0.95* 

20 

15 

5 

0.90 

20 

11 

9 

0.85 

8 

5 

3 

0.80 

8 

3 

5 

* Minimum  Emetic  Dose 

£4 


Table  12 

Preparation  108.  The  Average  Minimum  Emetic  Dose  as  Previously  Deter- 
mined (1)* * 


Dose 

oo./Kg. 


Humber  of  Hesults  of  Injections 

Injections  Emesis  Ho  Emesis 


0.90  4 

0.80  8 

0.75*  8 

0.70  8 

0.60  4 


* Minimum  Emetic  Dose 
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TABUS  13  a 

Preparation  108#  Ho  suits  of  Bach  Injection  to  Determine  the  Average 
Minimum  Hhetio  Dose# 


Weigit  of 

Dose 

Results 

Time#  in 

Pigeon  in 

ce./kg# 

Minutes# 

Grams 

Observed 

340 

0.85 

Ho  Emesis 

20 

315 

0.85 

Braes  is 

16 

275 

0.85 

liaesis 

4 

345 

0.85 

lines  is 

8 

320 

0.85 

Cassis 

3 

355 

0.85 

Emesis 

9 

295 

0.85 

Emesis 

5 

355 

0.85 

Emesis 

10 

340 

0.80 

Emesis 

11 

285 

0.80 

Ho  Emesis 

20 

325 

0.80 

Emesis 

8 

310 

0.80 

Emesis 

5 

295 

0.60 

j&iesis 

11 

305 

0.80 

Emesis 

4 

330 

0.80 

Emesis 

5 

350 

0.80 

lines  is 

8 

345 

0*80 

Ho  Emesis 

20 

365 

0.80 

Ho  Emesis 

20 

320 

0.80 

Eh  sals 

5 

290 

0,80 

Ho  Emesis 

20 

300 

0.80 

Emesis 

5 

340 

0.80 

line  sis 

7 

300 

0.80 

Emesis 

8 

275 

0.80 

Ho  Emesis 

20 

355 

0.80 

Emesis 

10 

370 

0.80 

Emesis 

13 

320 

0.80 

Emesis 

9 

330 

0.80 

Emesis 

4 

280 

0.75 

Ho  Emesis 

20 

325 

0,75 

lines  is 

4 

290 

0.75 

Emesis 

5 

330 

0.75 

Ho  Bmesia 

20 

285 

0.75 

Emesis 

10 

295 

0.75 

Brae  sis 

20 

305 

0.75 

Emesis 

10 

340 

0.75 

Emesis 

15 

335 

0.76 

• ••  ••  - 

Braes  is 

15 
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TABLE  13  a (Continued) 


Weight  of 
Pigeon  in 
Grams 

Dose 

oo,/kg. 

Results 

Tine,  in 
Minutes, 
Observed 

290 

0.75 

Ho  Emesis 

20 

310 

0.75 

Ho  lines  is 

20 

320 

0.75 

Ho  Emesis 

20 

340 

0.75 

No  Emesis 

20 

335 

0.75 

Ho  Emesis 

20 

330 

0,75 

Emesis 

11 

325 

0.75 

Emesis 

18 

290 

0.75 

Ho  lineais 

20 

330 

0.75 

Emesis 

10 

390 

0.75 

Emesis 

10 

310 

0.75 

No  Ehesls 

20 

295 

0.70 

Emesis 

4 

260 

0.70 

Emesis 

10 

270 

0.70 

Emesis 

4 

330 

0.70 

No  lines  is 

20 

275 

0.70 

No  Emesis 

20 

310 

0.70 

Emesis 

11 

375 

0.70 

Emesis 

3 

360 

0.70 

No  Emesis 

20 

330 

0.70 

No  Emesis 

20 

355 

0.70 

Emesis 

20 

380 

0.70 

Ho  line  s is 

20 

325 

0.70 

Ho  Sacais 

20 

TABLE  15  b 

Summary  of  Table  13  a*  The  Average  Minimum  En»tio  Dose  of  Preparation  108, 


Dose 

oo./Kg. 

Number  of 
Injections 

Results 

Emesis 

of  Injeotione 

No  Emesis 

0.85 

8 

7 

1 

0.80* 

20 

15 

5 

0.75 

20 

11 

9 

0.70 

12 

6 

6 

* Minimum  Emetic  Dose 
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TABI3  14  a 


Preparation  108*  Results  of  Each  Injection  to  Determine  the  Average 
Minimum  Emetic  Dose* 

Weight  of 
Pigeon  in 
Grams 

Dose 

co./Kg. 

Results 

Time#  In 
Minutes# 
Observed 

300 

0.80 

Emesis 

8 

245 

0.80 

Emesis 

2 

325 

0.80 

Emesis 

2 

280 

0.80 

Emesis 

7 

290 

0.80 

No  Emesis 

20 

300 

0.80 

Base is 

15 

275 

0.80 

No  Eraesls 

20 

285 

0.80 

No  Emesis 

20 

295 

0.80 

Emesis 

3 

320 

0,80 

Emesis 

20 

325 

0.80 

No  Emesis 

20 

320 

0.80 

Emesis 

7 

275 

0.80 

Emesis 

12 

310 

0.80 

Emesis 

5 

365 

0.80 

Emesis 

4 

360 

0.80 

Emesis 

4 

320 

0.80 

Emesis 

6 

335 

0.80 

Emesis 

13 

305 

0.80 

Emesis 

15 

330 

0.80 

Enesis 

11 

295 

0.78 

Emesis 

6 

310 

0.76 

Emesis 

3 

355 

0.75 

No  Emesis 

20 

370 

0.75 

Emesis 

7 

255 

0.76 

No  Emesis 

20 

265 

0.75 

No  Rossis 

20 

270 

0.75 

Emesis 

10 

290 

0.75 

No  Emesis 

20 

295 

0.75 

Emesis 

7 

290 

0.75 

No  Emesis 

20 

335 

0.75 

No  likes  is 

20 

335 

0.75 

Emesis 

6 

320 

0.75 

Hkesis 

7 

300 

0.75 

Emesis 

8 

280 

0.75 

Emesis 

9 

280 

0.75 

Emesis 

8 

340 

0.70 

Emesis 

9 

(Continued  next  page) 
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TABLE  14  a (Continued) 


Weigi.t  of 

Dose 

Results 

Time,  in 

Pigeon  in 

oc./Kg. 

Minutes, 

Grams 

Observed 

275 

0.70 

So  line  a is 

20 

295 

0.70 

No  Saesis 

20 

325 

0.70 

line  sis 

6 

SOO 

0.70 

Emesis 

9 

325 

0.70 

Emesis 

8 

295 

0.70 

No  Emesis 

20 

340 

0.70 

No  Emesis 

20 

240 

0.70 

No  I&aesis 

20 

300 

0.70 

No  Emesis 

20 

290 

0.70 

Ernes  is 

4 

285 

0.70 

Ho  Tinesia 

20 

290 

0.65 

No  Emesis 

20 

295 

0.65 

No  Emesis 

20 

355 

0.65 

No  line  sis 

20 

330 

0.65 

No  Emesis 

20 

TABLE  14  b 

Summary  of  Table  14  a*  The  Average  Minimum  Emetic  Doee  of  Preparation 
108. 


Dose 

ce./Kg. 

Number  of 
Injections 

Results 

Emesis 

of  Injections 

No  Emesis 

0.80* 

20 

16 

4 

0.75 

16 

10 

6 

0.70 

12 

5 

7 

0.65 

4 

4 

* Minimum  Emetic 

Dose 
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TABID  15  a 

Preparation  110,  Beaulta  of  Each  Injection  to  Date  mine  the  Average 
Minimum  Etoetio  Doee# 


Weight  of 

Bose 

Results 

Time,  in 

Pigeon  in 

co./Kg. 

Minutes, 

Crams 

Observed 

345 

0.65 

Genesis 

6 

355 

0.65 

Emesis 

3 

330 

0.65 

Emesis 

2 

330 

0.65 

Emesis 

6 

315 

0.65 

Emesis 

5 

330 

0.65 

Biaesia 

12 

300 

0.65 

Ho  diesis 

20 

280 

0.65 

Emesis 

7 

325 

0.60 

Emesis 

3 

345 

0.60 

JSmesis 

9 

295 

0.60 

Emesis 

10 

310 

0.60 

Etaeals 

8 

340 

0.60 

Emesis 

11 

400 

0.60 

Emesis 

10 

290 

0.60 

Emesis 

17 

320 

0.60 

Emesis 

15 

340 

0.00 

Emesis 

20 

365 

0.60 

Ernes is 

12 

300 

0.60 

Ho  Emesis 

20 

375 

0.60 

No  Emesis 

20 

325 

0.60 

Emesis 

13 

270 

0.60 

Emesis 

12 

350 

0.60 

Hi  ms  is 

4 

320 

0.60 

Emesis 

17 

300 

0.60 

Emesis 

3 

315 

0.60 

Btaesis 

6 

310 

0.60 

Emesis 

6 

310 

0.60 

Emesis 

4 

325 

0.55 

No  Emesis 

20 

285 

0.55 

Emesi3 

8 

345 

0.55 

Emesis 

5 

315 

0.55 

linesis 

2 

300 

0.55 

Ho  .Emesis 

20 

285 

0.55 

lanesis 

6 

345 

0.55 

Emesis 

4 

270 

0.55 

lfo  Emesis 

20 

315 

0.55 

Ei®  sis 

6 

(Continued  next  page) 
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TABLE  15  a (Continued) 


Weight  of 

Dose 

Results 

Time,  in 

Pigeon  in 

co./Kg, 

Minutes, 

Grans 

Observed 

315 

0.55 

No  Emesis 

20 

340 

0.55 

Emesis 

10 

285 

0.55 

No  Emesis 

20 

320 

0.55 

Emesis 

4 

355 

0.55 

Emesis 

3 

355 

0.55 

Emesis 

12 

345 

0.55 

Emesis 

7 

335 

0.55 

Ho  Eiaes  is 

20 

365 

0.55 

Enosis 

7 

335 

0.55 

Emesis 

8 

340 

0.55 

No  Emesis 

20 

350 

0.50 

No  Emesis 

20 

300 

0.50 

No  Emesis 

20 

285 

0.50 

No  Emesis 

20 

350 

0.50 

Enesis 

10 

270 

0.50 

No  Emesis 

20 

275 

0.50 

No  Emesis 

20 

350 

0.50 

No  2aeals 

20 

355 

0.50 

Erassis 

8 

355 

0.50 

Erne  a is 

8 

285 

0.50 

Emesis 

8 

370 

0.50 

Emesis 

7 

340 

0.50 

No  Emesis 

20 

370 

0.50 

Emesis 

7 

375 

0.50 

Ehesis 

8 

370 

0.50 

Emesis 

10 

335 

0.50 

No  Emesis 

20 

355 

0.50 

No  i&sesis 

20 

295 

0.50 

Emesis 

11 

320 

0.50 

No  Emesis 

20 

310 

0.50 

Emesis 

10 

345 

0.45 

No  Emesis 

20 

335 

0.45 

No  Emesis 

20 

335 

0.45 

Emesis 

14 

305 

0.45 

No  Emesis 

20 

320 

0.45 

Emesis 

6 

285 

0.45 

Emesis 

11 

350 

0.45 

Emesis 

20 

335 

0.45 

No  Emesis 

20 

81 


TABU!  15  b 


Summary  of  Table  15  a*  The  Average  Minimum  x&aetio  Doee  of  Preparation 
110* 


Dose 

Number  of 

Results  of  Injections 

cc./Kg. 

Injections 

Kinesis 

No  Emesis 

0.65 

8 

7 

1 

0*60* 

20 

18 

2 

0.55 

20 

13 

7 

0.50 

20 

10 

10 

0.45 

8 

4 

4 

* Minimum  Emetic  Dose 

TABLE  16  a 


Preparation  110#  Result#  of  Each  Injection  to  Determine  the  Average 
Minimum  Emetic  Dose# 


Weight  of  Dose  Result#  Tine,  in 
Pigeon  in  oc./Kg.  Minute#, 
Gram#  Observed 


310 

0.65 

360 

0.65 

325 

0.65 

350 

0.65 

350 

0.65 

340 

0.65 

325 

0.65 

225 

0.65 

275 

0.65 

230 

0.66 

285 

0.65 

290 

0.65 

220 

0.65 

295 

0.65 

325 

0.65 

330 

0.65 

335 

0.65 

340 

0.66 

310 

0.60 

250 

0.60 

270 

0.60 

345 

0.60 

355 

0.60 

345 

0.60 

335 

0.60 

335 

0.60 

340 

0.60 

340 

0.60 

325 

0.60 

290 

0.60 

330 

0.60 

375 

0.60 

295 

0.60 

370 

0.60 

370 

0.60 

350 

0.60 

325 

0.60 

line  a is 

4 

Emesis 

6 

Emesis 

9 

Russia 

10 

Cassis 

12 

Ones is 

6 

No  Etas  sis 

20 

No  Etaeais 

20 

Emesis 

8 

Emesis 

4 

Emesis 

10 

Emesis 

9 

No  Emesis 

20 

Emesis 

10 

Emesis 

8 

Enesis 

15 

Emesis 

2 

Emesis 

13 

No  Jiaesis 

20 

No  Emesis 

20 

Enesis 

20 

Emesis 

5 

Snasis 

7 

Emesis 

4 

Emesis 

6 

Emesis 

15 

No  Emesis 

20 

Emesis 

6 

No  &aesi8 

20 

Enesis 

8 

No  Emesis 

20 

Etassis 

10 

Enesis 

6 

Emesis 

11 

Enesis 

4 

Emesis 

7 

Etaesis 

9 

(Continued:  nest  page')" 
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TABLE  16  a 

(Continued) 

Weight  of 

Dose 

Results 

Time,  In 

Pi goon  in 

oc./Xg, 

Minutes, 

Grans 

Observed 

305 

0.60 

No  Enesis 

20 

355 

0.55 

Eknesis 

9 

290 

0.55 

No  Emesis 

20 

390 

0.55 

Emesis 

9 

300 

0.55 

Erses  is 

4 

380 

0.55 

Emesis 

6 

385 

0.55 

No  Emesis 

20 

395 

0.55 

Emesis 

3 

340 

0.56 

No  Emesis 

20 

345 

0.56 

No  liaesis 

20 

340 

0.55 

Emesis 

7 

355 

0.55 

lines  is 

3 

385 

0.55 

No  Emesis 

20 

345 

0.55 

Emesis 

12 

345 

0.55 

Ones  is 

18 

310 

0,55 

No  Emesis 

20 

340 

0.55 

Emesis 

15 

320 

0.55 

Emesis 

4 

320 

0.55 

Erses  is 

3 

280 

0.55 

No  Emesis 

20 

325 

0.55 

linesis 

4 

315 

0.50 

No  Emesis 

20 

345 

0.50 

lime  sis 

8 

285 

0.50 

Eras  8 is 

13 

300 

0.50 

No  Etaesis 

20 

340 

0.50 

Emesis 

7 

295 

0.50 

Emesis 

3 

365 

0.50 

Emesis 

5 

370 

0.50 

Emesis 

11 

295 

0.50 

No  Hues is 

20 

310 

0.50 

Emesis 

9 

360 

0.50 

Emesis 

8 

355 

0.50 

Emesis 

14 

350 

0.50 

Emesis 

11 

360 

0.50 

Emesis 

13 

315 

0.50 

No  Emesis 

20 

320 

0.50 

Emesis 

9 

315 

0.50 

Emesis 

9 

300 

0.50 

No  Braes  is 

20 

330 

0.50 

Emesis 

12 

TContinuod  next;  page) 
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TABLE  16  a (Continued) 


Weight  of 
Pigeon  in 
Grams 

Bose 

oc. /Kg. 

Results 

Time,  in 
Minutes, 
Observed 

345 

0.50 

No  Emesis 

20 

350 

0.30 

No  Emesis 

20 

310 

0.30 

No  Emesis 

20 

365 

0.30 

No  Emesis 

20 

335 

0.30 

No  Emesis 

20 

TABLE  16  b 

Summary  of  Table  16  a.  The  Average  Minimum  Emetio  Dose  of  Preparation 

110. 


Dose 

oo  ./kg. 

Number  of 
Injections 

Results  of  Injections 
Emesis  No  Emesis 

0.65* 

18 

15 

3 

0.60 

20 

14 

6 

0.55 

20 

13 

7 

0.50 

20 

14 

6 

0.30 

4 

4 

* Minimum  Emetic 

Dose 

55 


TABLE  17  a 


Preparation  114*  Results  of  i'-aoh  Injection  to  Dstenaiue  the  Average 
Minimum  Suetio  Dose* 


Weigit  of 
Pigeon  in 
Grans 

Dose 

oc./Kg* 

Results 

Time,  in 
Minutes, 
Observed 

345 

0.90 

Briesis 

12 

265 

0.90 

lines  is 

4 

300 

0.90 

Sues is 

9 

290 

0.90 

lines  is 

6 

296 

0.85 

Ernes  is 

3 

295 

0.85 

lines  is 

6 

280 

0.85 

Ones is 

17 

295 

0.85 

Emesis 

7 

310 

0.85 

Emcsla 

6 

290 

0.85 

lines  is 

5 

285 

0.85 

Emesis 

9 

255 

0.85 

Sines  is 

6 

285 

0.85 

Erase  is 

4 

315 

0.85 

Emesis 

4 

300 

0.85 

Emesis 

4 

255 

0.85 

Emesis 

9 

350 

0.85 

Kinesis 

7 

325 

0.85 

Emesis 

3 

325 

0.65 

Emesis 

12 

305 

0.80 

Ho  Ehesia 

20 

305 

0.80 

Ho  Emesis 

20 

355 

0.80 

Ho  Emesis 

20 

320 

0.80 

Emesis 

8 

295 

0.80 

Emesis 

2 

290 

0.80 

Emesis 

6 

270 

0.80 

Emesis 

14 

255 

0.80 

No  Emesis 

20 

266 

0.80 

Emesis 

6 

270 

0.80 

Emesis 

3 

330 

0.80 

Emesis 

3 

310 

0.80 

Emesis 

10 

295 

0.80 

Ho  Emesis 

20 

260 

0.80 

Er.es  Is 

5 

280 

0.80 

Emesis 

4 

255 

0.80 

Ho  Emesis 

20 

300 

0.80 

lines  is 

9 

300 

0.80 

Emesis 

4 

(dontinuod  next  page) 


260 

286 

270 

285 

300 

280 

240 

270 

295 

335 

295 

280 

295 

320 

335 

360 

290 

290 

295 

275 

295 

275 

266 

300 

345 

285 

285 

330 

335 

260 


36 


TABLE  17  * (Continued) 


Dose 

cc,/~£&. 

Results 

Time,  in 
Minutes. 
Observed 

0.80 

Ho  Emesis 

20 

0.80 

Emesis 

7 

0.75 

Emesis 

10 

0.76 

Emesis 

4 

0.76 

No  Emesis 

20 

0.75 

Emesis 

9 

0.75 

No  Emesis 

20 

0.75 

No  Emesis 

20 

0.76 

Emesis 

5 

0.75 

Emesis 

2 

0.75 

Emesis 

6 

0.75 

No  &nssis 

20 

0.75 

Emesis 

5 

0.75 

Emesis 

8 

0.76 

No  Emesis 

20 

0.75 

Emesis 

10 

0.75 

No  Emesis 

20 

0.75 

Emesis 

10 

0.75 

lines  is 

7 

0.75 

ESaesis 

6 

0.75 

Emesis 

2 

0.75 

Emesis 

7 

0.70 

No  Ecassis 

20 

0.70 

No  Emesis 

20 

0.70 

No  lias  8 is 

20 

0.70 

Emesis 

6 

0.70 

No  Emesis 

20 

0.70 

Emesis 

7 

0.70 

Emesis 

4 

0.70 

No  Emesis 

20 
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TABLE  17  b 

Summary  of  Table  17  a*  The  Average  Minimum  iSmetio  Dose  of  Preparation 
114. 


Qose  Number  of  Moaults  of  Injections 

oo./Kg#  Injections  diesis  No  Eneels 


0.90 

4 

4 

0.65* 

15 

15 

0.80 

20 

13 

7 

0.75 

20 

14 

6 

0.70 

8 

3 

5 

* Minimum  Emetic  Dose 

36 


TABUS  18  a 


Preparation  116*  Results  of  Each  Injection  to  Detenoine  the  Average 
Minimum  Qraetio  Dose* 


Welgit  of 
Pigeon  in 
Grams. 

Dose 

oo«^[g« 

Results 

Time*  in 
Minutes* 
Observed 

300 

0.60 

Emesis 

11 

335 

0.60 

Emesis 

10 

315 

0.60 

Enasis 

9 

310 

0.60 

Ho  Shesis 

20 

280 

0.60 

Emesis 

11 

370 

0.60 

Ho  Efassls 

20 

325 

0.60 

linesis 

6 

345 

0.60 

Emesis 

11 

350 

0.55 

Ernes  is 

10 

315 

0.55 

Emesis 

9 

320 

0.65 

Emesis 

6 

365 

0.55 

Emesis 

4 

330 

0.56 

Emesis 

6 

365 

0.55 

Ho  Emesis 

20 

350 

0.55 

Ho  thesis 

20 

310 

0.55 

Emesis 

7 

345 

0.55 

lines  is 

5 

310 

0.55 

Emesis 

9 

340 

0.55 

lines  is 

12 

386 

0.55 

Emesis 

9 

345 

0.55 

Emesis 

7 

380 

0.55 

Ho  Bhesis 

20 

325 

0.55 

Ho  Emesis 

20 

315 

0.55 

Emesis 

10 

290 

0.50 

Emesis 

6 

320 

0.50 

Rossis 

2 

335 

0.50 

Ho  Rossis 

20 

320 

0.50 

Rossis 

4 

270 

0.50 

Jo  Emesis 

20 

295 

0.50 

Emesis 

5 

350 

0.50 

Emesis 

4 

290 

0.50 

Easels 

14 

335 

0.60 

No  Emesis 

20 

320 

0.50 

Emesis 

2 

350 

0.50 

Emesis 

15 

290 

0.50 

Ho  Rossis 

20 

375 

0.45 

Emesis 

3 

(Continued  next  page) 
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TABLE  18  a (Continued) 


Weight  of 
Pigeon  in 

Grams* 

Dose 

oe*/Kg* 

Results 

Time*  in 
Minutes* 
Observed 

315 

0.45 

Ho  Emesis 

20 

290 

0.45 

No  Bhesis 

20 

345 

0.45 

No  Sues is 

20 

290 

0.45 

Ho  Emesis 

20 

330 

0.45 

No  Bhesls 

20 

360 

0.45 

No  &nesl8 

20 

290 

0.46 

Emesis 

7 

TABUS  18  b 

Sumaary  of  Table  18  a.  The  average  Minimum  Emetic  Dose  of  Preparation 
116. 


Dose 

cc./Kg. 

Humber  of 
Inj eot ions 

Results  of 
Emesis 

Injections 
No  Emesis 

0.60 

8 

6 

2 

0.55* 

16 

12 

4 

0.50 

12 

8 

4 

0.45 

8 

2 

6 

* Minimum  Emetic 

Dose 
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TA3LK  19 


Summary  of  Tables  2 to  18.  A Comparison  of  tbs  M.Em*D*  of  tte  Eigit 
Tinctures  Showing  the  ^determinations • 


Preparation 

M.Em.D* 

M*BuuD* 

M*Bm*D* 

M«£m*D* 

Previous  (1) 

This 

Second 

Third 

Determination 

Heport 

Determination 

Determination 

102 

0.50 

0.45 

104 

0.90 

0.90 

0.75 

0.76 

106 

0.30 

0.35 

107 

0.70 

0.95 

108 

0.75 

0.80 

0.80 

110 

0.60 

0.66 

114 

0.85 

116 

0.55 

DISCUSSION 

One  question  to  be  considered  with  regard  to  the  five  pro  pa  rations 
that  were  used  in  the  previous  investigation  is  that  of  deterioration* 
By  referring  to  Table  19  it  may  be  seen  that  only  one  preparation  (107) 
shows  enough  difference  between  previous  determinations  and  the  present 
ones  to  warrent  consideration  of  deterioration*  Since  the  difference 
here  is  so  much  larger  than  with  the  other  preparations  it  is  Indicated 
that  Preparation  107  has  lost  part  of  its  activity.  The  fact  tlmt  the 
tincture  contained  a sediment  which  did  not  go  into  solution  on  shaking* 
further  indicates  that  deterioration  may  have  taken  place* 

It  may  be  said  concerning  the  number  of  injections  for  eaoh  dose 
that  12  seems  to  be  a sufficient  number  to  dete mine  the  action  of  a 
specific  dose*  In  most  oases  throughout  this  investigation  20  inject* 
ions  per  dose  were  used*  In  one  preparation  32  injections  per  dose  were 
made.  However,  there  was  only  one  preparation  (108)  in  which  the  re- 
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suits  of  the  first  12  injeotlons  of  as  oh  dose  would  alter  the  M.aa,D,  as 
determined  by  the  20  injections.  Burn  (6)  raeonunanded  that  28  pigeons 
be  used  for  each  dose  in  standardising  digitalis,  but  from  the  results 
obtained  in  tills  study  it  seems  that  12  injections  per  dose  will  give 
the  reaction  of  that  dose, 

ACCURACY  OP  THE  METHOD 

The  sise  of  the  doses  given  has  been  varied  by  0.05  oo,  per  Kg, 

This  is  about  as  snail  a difference  as  can  be  measured  vising  the  dilu- 
tions necessary  and  a syringe  graduated  to  l/lOO  oo.  The  difference  in 
ttiis  dose  can  be  detected  easily  as  is  evidenced  by  the  difference  in 
number  of  pigeons  reacting.  In  the  17  standardisations  it  may  be  seen 
by  comparing  the  M,Sa,D.  and  the  dose  0.08  co,  per  Kg,  smaller,  that  for 
the  dose  just  smaller  the  range  of  positive  reactions  is  from  35  per 
cent  to  70  per  cent,  with  an  average  of  88  per  oenb  and  with  the  M,EnuD, 
the  range  is  froni  78  to  100  per  oent  positives,  with  an  average  of  83 
per  oent.  Thus  it  is  aeon  that  the  difference  of  0.06  oe.  per  Kg,  oan 
be  detected  easily.  This  difference  of  0.05  oo,  per  Kg,  makes  a differ* 
ence  in  sise  of  dose  ranging  from  5.25  to  16.7  per  oent,  depending  upon 
the  sise  of  the  M.Eta.D,  Prom  the  standpoint  in  varianoe  of  size  of  dose 
the  method  is  measuring  to  within  8 to  16  per  oent.  However,  there 
still  remained  the  question  as  to  whether  a second  determination  would 
give  result*  o can  parable  to  the  first, 

Da  order  to  settle  the  question  of  how  close  a second  determination 
would  approach  the  first,  redetermJnationa  were  made  with  three  tinc- 
tures and  a third  determination  was  made  with  one  of  these.  Also  the 
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of  the  five  tinctures  from  the  previous  study  may  be  compared* 
fable  19  sheers  these  differences  and  it  may  be  seen  that  in  no  ease  is 
the  difference  greater  than  16*7  per  cent  except  in  Preparation  107.  As 
mentioned  above,  the  indications  are  that  there  was  deterioration  in 
this  tincture*  Since  no  difference  is  in  excess  of  20  per  cent,  it  may 
be  said  that  the  mettiod  is  accurate  to  within  5 to  20  per  oent,  which  is 
a very  good  accuracy  for  a biological  assay. 

Throughout  this  investigation  Preparation  104  has  been  looked  upon 
as  the  standard  because  it  was  obtained  from  a mixture  of  five  samples 
of  the  crude  drug*  It  seems  that  the  M*Sm.D.  of  this  tincture  might 
serve  as  a standard  since  it  does  represent  a composite  sample*  It 
would  be  well  to  allow  10  per  cent  either  way,  which  would  plaoe  the 
dose  within  the  degree  of  accuracy*  Thus  it  may  be  stated  that  Tincture 
of  Qelsemium  should  have  a Minimum  Emetic  Dose  of  0.75  oo*  per  Kg**  plus 
or  minus  10  per  oent* 

SEHSITIV5WESS  OF  PIOSOHS 

Several  workers  who  have  used  pigeons  in  assaying  other  drugs  have 
referred  to  the  possibility  of  the  animal *8  becoming  more  sensitive  when 
used  for  several  successive  administrations*  Various  periods  of  time 
between  injections,  varying  from  one  week  to  one  month,  have  been  recom- 
mended to  prevent  the  occurrence  of  sensitiveness.  Riddle  and  Burns  (7) 
report  that  in,  administering  oral  doses  of  yohimbine  hydrochloride  the 
pigeons  become  so  sensitive  that  the  mere  entranoe  of  the  worker  into  the 
cage  provokes  emesis*  Lieb  and  Mu  linos  (8)  reported  a spontaneous  emesis 
with  pigeons  receiving  injections  of  digitalis  and  they  state  that  a 
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sensitiveness  is  acquired  only  when  tbs  routine  of  administration  is 
strictly  observed#  That  is,  should  the  period  of  starvation,  for  In- 
stance, be  left  off,  the  pigeon  will  not  show  the  sensitiveness# 

In  the  present  stucfy-  there  was  noticed  a few  instances  of  spontan- 
eous emesis#  On  one  day  5 birds  which  had  boon  prepared  for  injection 
in  the  usual  manner  were  noticed  to  vomit  before  any  injection  was  nm.de. 
On  two  subsequent  days  1 bird  was  noticed  to  vomit  prior  to  an  injection. 
The  fact  that  1 of  these  7 was  found  dead  a few  days  after  first  notic- 
ing its  peculiar  reaction  indicates  that  these  probably  were  not  normal 
healthy  birds#  Because  of  dlls  spontaneous  emesis  it  was  decided  to 
make  a study  to  determine  whether  or  not  the  birds  as  a group  were  be- 
coming more  sensitive  to  doses  of  the  drug  when  allowed  the  usual  rest- 
ing period  of  2 weeks  between  injections# 

On  the  day  that  the  pigeons  were  noticed  to  vomit  with  no  injec- 
tions they  were  injected  with  a solution  of  the  same  alcoholic  strength 
as  that  of  the  tin otures  used*  This  was  diluted  with  saline  solution  in 
the  same  manner  that  the  tincture  is  diluted  befbre  injection*  There 
was  oanesis  in  3 of  the  7 birds#  After  an  elapse  of  about  6 weeks  the  6 
birds  (1  having  died,  as  mentioned  above)  were  injected  with  a dose  of  a 
tincture  which  was  a little  larger  than  half  the  M#Em*D#  of  tint  tinc- 
ture# Emesis  was  produced  in  5 of  the  6#  A month  later  the  6 were  in- 
jeoted  with  the  aloo hollo  saline  solution  and  emesis  was  produced  in 
only  1#  After  a rest  of  2 weeks  they  were  again  injected  with  the  alco- 
holic saline  solution  and  no  emesis  was  obtained#  After  another  rest 
they  were  injected  with  a dose  of  a tincture  equivalent  to  half  its 
M.EnuD,  and  emesis  was  obtained  in  only  two#  This  indicates  that  if  a 
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pigeon  does  beoome  more  sensitive  it  oan  be  desensitised  by  rest  periods 
and  saline  injections.  Lieb  and  Kulinos  (8)  found  in  their  work  that 
the  pigeon  oould  be  desensitised  by  saline  injections.  This  also  ap- 
pears to  be  true  when  they  become  sensitive  to  Gelsmiua. 

In  order  to  test  the  g»up  fbr  sensitiveness  each  of  ths  85  birds 
used  in  this  study  was  injected  with  a dose  of  tincture  which  was 
slightly  over  half  the  M.&a.D*  There  was  emesis  In  15  of  the  birds 
which  is  about  17  per  cant.  These  15  were  removed  from  routine  use  in 
standardizing  preparations.  After  an  elapse  of  2 weeks  they  were  again 
injected  with  the  same  dose  of  the  same  preparation  and  9 of  them  vomit- 
ed* After  another  2 weeks  the  prooess  was  repeated  and  again  9 vomited, 
but  some  that  reacted  before  did  not  react  this  tine.  Tie  birds  were 
then  injectod  with  alcoholio  saline  solution  and  only  one  reaction  was 
obtained.  Upon  injecting  with  alcoholic  saline  solution  after  the  cus- 
tomary rest  period  no  reactions  were  obtained*  This  lack  of  reaction 
indicates  that  the  sensitiveness  oan  be  overcome. 

After  the  removal  from  the  group  of  these  more  sensitive  birds  sev- 
eral preparations  were  standardised  again  to  determine  whether  or  not 
the  group  as  a whole  would  show  any  difference  in  reaction  from  tlmt 
shown  before  the  question  of  sensitiveness  was  considered.  As  oan  be 
seen  by  comparing  Tables  6 and  7 with  5,  Table  14  with  IS,  and  Table  10 
with  15  there  was  very  little  differanoe  in  the  M.EnuD.  In  one  case  it 
was  the  same  and  in  another  it  was  0.05  oo*/^(g.  higher  after  the  pigeons 
had  been  used  for  a number  of  Injections  than  it  was  when  the  birds  were 
first  used.  In  the  case  of  Preparation  104  (Tables  6,  6 and  7)  the 
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M*Em*D*  was  about  16.5  per  eent  smaller  tn  the  later  determine. tions , 
but,  as  ia  mentioned  In  another  place  in  this  work , this  is  felt  to  be 
within  experimental  error* 

Beeauae  of  the  data  as  given  above  it  ia  not  felt  that  as  a group 
the  pigeons  become  any  more  sensitive  to  the  drug  than  the  limit  of  ex- 
perimental error*  It  is  suggested  that  it  would  be  advisable  in  using 
the  method  to  make  preliminary  teats  in  order  to  determine  if  any  of  the 
pigeons  are  hypersensitive,  and  that  if  any  prove  so,  they  be  discarded* 

The  few  birds  which  might  show  a spontaneous  emesis  will  not  impair 
the  usefulness  of  the  method,  for  in  all  probability  they  would  be  elim- 
inated in  the  preliminary  testa*  Should  a bird  develop  a sensitiveness 
during  use,  it  would  be  easy  for  the  worker  to  notice  and  eliminate  it* 
It  is  felt  from  tte  large  number  of  injections  (about  two  thousand)  that 
have  been  made  in  this  study  that  the  number  of  birds  becoming  hypersen- 
sitive during  repeated  use  will  be  so  small  that  final  results  will  not 
be  notioeably  affected*  A two  weeks  rest  period  was  maintained  through- 
out the  study,  but  other  workers  (8)  have  suggested  a month  be  allowed* 
While  it  is  not  felt  that  suoh  a length  of  time  is  necessary,  it  might 
have  served  to  prevent  the  development  of  sensitiveness  in  the  few  that 
did  prove  more  sensitive* 
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OTHER  METHODS  OP  BIOLOGICAL  ASSAY 
MINIMUM  LEUIAL  DOSE  FOR  FROGS 

Since  there  was  no  data  available  shoeing  the  M.L*D*  of  tinctures 
of  Gelsemium  for  frogs  it  was  thou^it  that  the  determination  of  this 
would  be  of  interest  in  the  present  study  for  comparative  purposes* 
Preliminary  investigations  were  made  using  several  tinctures*  The  tinc- 
ture was  evaporated  at  room  temperature  and  sade  up  to  three  fifths  its 
original  volume  in  carder  to  concentrate  and  to  reduce  the  alcoholic 
strength  for  injection*  Inject icn  was  made  into  the  ventral  lymph  sao* 

During  these  investigations  the  following  observations  wars  made* 
Within  two  or  three  minutes  after  injection  the  frog  became  relaxed* 
with  no  effort  to  turn  over  when  placed  upon  its  back*  At  the  end  of 
one  hour  some  frogs  showed  no  apparent  signs  of  life  but  when  opened 
their  hearts  were  found  boating  and  they  would  oontinue  to  beat  fbr 
three  or  more  hours  after  injection#  Whan  stopped  some  of  the  hearts 
were  fbund  in  systole  and  some  in  diastole*  Other  frogs  receiving  larg- 
er doses  of  tincture  were  left  undisturbed  for  twenty-four  hours  and 
they  recovered*  Thus  it  may  be  seen  that  the  time  of  death  is  very  dif- 
ficult to  determine*  For  that  reason  a twenty-four  hour  observation 
period  was  adopted* 

The  M*L*D*  fbr  three  of  the  tinctures  was  determined*  Twelve  in- 
jections per  dose  within  the  critical  range  were  made  and  the  M*L*D* 
taken  as  that  dose  killing  9 out  of  12  frogs*  The  doses  were  varied  by 
0.002  ce*/(kn*  The  M*L.D*  for  the  3 tinctures  was  found  to  bet  for 
Preparation  106*  0.018  cc./Om. j Preparation  107,  0.038j  and  for  P re para- 
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tion  108,  0.038  cc./Gku  In  comparing  these  M#L#D's#  to  the  M.Eia.D's#  of 
these  same  tinctures  it  is  seen  that  they  run  somewhat  parallel,  how- 
ever, the  number  of  preparations  is  inadequate  fbr  drawing  oonolusionsa 

After  determining  the  M#L#D#  for  those  three  preparations  it  was 
decided  that  the  method  was  too  unsati sfh ortory  fbr  use  because  of  the 
indefinite  end  point  and  the  difficulty  involved  in  injecting  frogs  and 
holding  them  for  twenty- four  hours  for  observation,  so  no  further  deter- 
minations were  made* 

MINIMUM  LETHAL  DOSE  FOE  MICE 

Swanson  and  .Iargreaves  (9)  recommended  the  determination  of  M«L*D» 
for  mice  as  a means  of  biological  assay  for  Gelaemium  preparations#  It 
was  deemed  desirable  to  use  this  method,  of  assay  in  order  that  the  M*L#D# 
might  be  compared  with  the  M*£h,D, 

Injections  were  made  int raper ito neally  using  a 1 oc#  syringe  grad- 
uated in  hundredths  and  a 26  gauge  half  in  da  needle#  Tinctures  were  di- 
luted 1 part  tincture  to  19  parts  physiological  saline  solution  or  1 
part  tincture  to  9 parts  saline  solution,  depending  upon  the  strength  of 

t 

the  tinoture#  Tables  20  to  26,  inclusive,  show  the  results  of  the  in- 
jections, and  the  "b"  tables  shew  the  sunsnary  of  results  and  the  M#L#D# 
The  Minimum  Lethal  Dose  is  defined  as  that  dose  measured  in  oe#  per  gram 
which  will  kill  three  fourths  of  the  injected  aloe  within  one  hour# 

Many  workers  use  50  per  oent  deaths  as  the  end  point  but  due  to  tl»  fact 
that  75  per  oent  emesis  was  chosen  as  the  M,Em.D.  it  was  decided  that  75 
per  oent  deaths  would  give  figures  which  could  be  oompared  more  favor- 
ably# Twelve  injeotions  per  dose  were  made  within  the  range  of  the 
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M*L*D*,  whioh  seemed  adequate  to  sheer  the  effect  of  the  dose*  The  dose 
yma  expressed  in  oc,  per  gram  and  was  varied  by  0.00005  oc*  per  gram* 

This  variance  between  doses  gave  results  whioh  were  easily  distinguish- 
able* 

The  mice  died  from  respiratory  failure  in  from  twenty  to  thirty 
minutes  after  injection*  Convulsions  were  pronounced  and  a mouse  seldom 
survived  after  they  became  apparent*  On  opening  some,  the  heart  would 
be  found  beating  after  respiration  had  ceased*  of  thB  nearly  four 
hundred  injections  made  about  eigvty-five  mice  were  opened  after  death* 
The  majority  of  the  hearts  were  in  ventricular  systole,  in  fact  only  15 
were  in  diastole  and  of  these  15  several  seemed  to  have  the  right  ven- 
tricle dialated  and  the  left  ventriole  contracted.  If  the  dose  were  not 
fatal,  recovery  was  rapid,  for  in  no  case  did  death  ocour  after  an  hour 
and  the  mouse  seamed  completely  recovered  after  this  time* 

By  referring  to  Table  27  the  comparison  with  ttie  M*Em.D*  way  be 
seen.  There  is  rather  close  parallelism  in  the  M.a».D.  and  the  M.L.D. 
Preparation  104  is  used  as  the  standard*  By  referring  the  remaining  six 
preparations  to  this  it  can  be  seen  that  in  the  majority  of  the  tinctures 
there  is  about  the  same  per  eent  of  range  between  the  M«L*D’s*  as  there 
is  betwe«x  the  M*£m*Drs*  of  the  same  preparations*  In  two  tinctures, 
numbers  110  and  114,  this  relationship  is  not  as  olose  as  in  the  other 
preparations,  but  even  in  these  the  difference  is  not  so  very  great* 

The  above  data  seems  to  show  that  there  is  some  relationship  between 
toxicity  and  the  emetie  action  and  further  indicates  that  this  emetic 
action  does  measure  the  activity  of  the  drug*  The  average  ratio  between 
the  H*Em*D*  and  the  M*L*D*  for  mioe  is  lt2*l,  on  the  basis  of  Kg*  of  each* 
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TABLE  20  a 

Preparation  102,  Result a of  Each  Injection  to 

Determine  the  Minimum 

Lethal  Dos©  for  Mica. 

Weight  of  Dose 

Results  After 

Mouse  in  oc./Gm, 

One  Hour 

Grams 

Observation 

18.5 

0.00130 

Death 

17.0 

0.00130 

Death 

21.0 

0.00130 

Death 

20.0 

0.00130 

Death 

19.5 

0.00120 

Death 

18,0 

0.00120 

Death 

18.0 

0.00120 

Death 

17.5 

0.00120 

Death 

20.0 

0.00100 

Death 

17.5 

0.00100 

Recovery 

19.5 

0.00100 

Death 

19.5 

0.00100 

Death 

18.0 

0.00090 

Death 

20.5 

0.00090 

Death 

21.0 

0.00090 

Death 

21.5 

0.00090 

Death 

20.0 

0.00080 

Death 

19.0 

0.00080 

Death 

18.5 

0.00080 

Death 

20.5 

0.00080 

Death 

19.6 

0.00080 

Death 

18.0 

0.00080 

Death 

18.5 

0.00080 

Death 

18.0 

0.00080 

Recovery 

19.0 

0.00075 

Death 

19.5 

0.00076 

Recovery 

25.0 

0.00075 

Recovery 

17.0 

0.00075 

Death 

16.5 

0.00075 

Death 

18.5 

0.00075 

Death 

18.6 

0.00076 

Death 

21.0 

0.00075 

Death 

20.0 

0.00075 

Re  oo very 

21,0 

0.00076 

Death 

20.5 

0.00075 

Death 

20.0 

0.00075 

Death 

17.0 

0.00070 

Death 

(Co at &iued  next  pa^o) 
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TABLE  20  a (Continued) 


Weight  of 
Mouse  in 
Grams 

Dose 

OO./Gkn. 

Results  after 
One  Hour 
Observation 

17.5 

0.00070 

Be  oo  very 

18.5 

0.00070 

Death 

19.0 

0.00070 

Death 

17.0 

0.00070 

Recovery 

17,0 

0.00070 

Recovery 

19.0 

0.00070 

Death 

19.5 

0.00070 

Death 

18.5 

0.00070 

Death 

19.0 

0.00070 

Recovery 

17.5 

0.00070 

Recovery 

18.0 

0.00070 

Death 

19.5 

0.00065 

Death 

17.5 

0.00065 

Death 

20.0 

0.00065 

Death 

16.5 

0.00065 

Death 

18.5 

0.00065 

Recovery 

17.0 

0.00065 

Recovery 

18.0 

0.00065 

Recovery 

16.0 

0.00065 

Death 

19.5 

0.00060 

Recovery 

19.0 

0.00060 

Recovery 

21.0 

0.00060 

Recovery 

21.5 

0.00060 

Death 

16.5 

0.00060 

Recovery 

16.5 

0.00060 

Reoovery 

16.0 

0.00060 

Re  oo  very 

19  .0 

0.00060 

Recovery 

20.0 

0.00040 

Recovery 

20.0 

0.00040 

Reoovery 

19.0 

0.00040 

Reoovery 

19 .5 

0.00040 

Reoovery 
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TAB  IE  20  b 


Stannary  of  Table 

20  a.  The  Minimum 

Lethal  Dose  of  Preparation 

102. 

Dose 

cc./Om. 

Number  of 
Injections 

Results  of  Injections 
Death  Recovery 

0.00130 

4 

4 

0.00120 

4 

4 

0.00100 

4 

3 

1 

0.00090 

4 

4 

0.00080 

8 

7 

1 

0.00075* 

12 

9 

3 

0.00070 

12 

7 

5 

0.00065 

8 

5 

3 

0.00060 

8 

1 

7 

0.00040 

* Minimum  Lethal 

4 

Dose 

4 
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TABLE  21  a 


Preparation  104*  Results  of  Each  Injeotion  to  Deterraine  the  Minimum 
Lethal  Dose  for  Mioe. 


Weigit  of 
Mouse  in 
Grama 

Dose 

oo./Gm. 

Results  After 
One  Hour 
Observation 

17.0 

0.00200 

Death 

16.5 

0.00200 

Death 

17.0 

0.00180 

Death 

16.5 

0.00180 

Death 

18.5 

0.00170 

Death 

14.5 

0.00170 

Death 

16.0 

0.00160 

Death 

18.0 

0.00160 

Death 

17.5 

0.00160 

Death 

20.0 

0.00160 

Death 

15.5 

0.00155 

Death 

17.5 

0.00155 

Death 

21.0 

0.00155 

Death 

16.5 

0.00155 

Recovery 

20.0 

0.00155 

Death 

19.5 

0.00155 

Recovery 

17.5 

0.00155 

Death 

15.5 

0.00155 

Death 

21.5 

0.00155 

Death 

19.0 

0.00156 

Death 

20.5 

0,00155 

Recovery 

16.0 

0.00155 

Death 

21.0 

0.00150 

Re  oo very 

17.6 

0.00150 

Death 

18.0 

0.00150 

.Reoovery 

21.0 

0.00150 

Recovery 

24.5 

0.00150 

Reoovery 

20.0 

0.00150 

Death 

18.0 

0.00150 

Death 

19.5 

0.00150 

Reoovery 

20.0 

0.00150 

Reoovery 

20.5 

0.00150 

Reoovery 

21.0 

0.00150 

Recovery 

16.5 

0.00150 

Recovery 

18.5 

0.00100 

Reoovery 

17 .0 

0.00100 

Recovery 

17.0 

0.00080 

Reoovery 

(Continued  next  page) 
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TABLE  21  a (Continued) 


Weight  of 

Dose 

Results  After 

House  in 

OO./Cka. 

One  Hour 

Grains 

1 

Observation 

16.0 

0.00080 

Recovery 

14.6 

0.00080 

He  oo  very 

16.0 

0.00080 

Recovery 

18.5 

0.00060 

Recovery 

17.0 

0.00060 

Recovery 

18.6 

0.00060 

Recovery 

17.5 

0.00060 

Recovery 

17.0 

0.00050 

Recovery 

15.5 

0.00050 

Recovery 

TABLE  21  b 

Summary  of  Table  21  a* 

The  Minimum  Lethal 

Dose  of  Preparation  104. 

Dose  Number  of  lie  suits  of  Injections 


co«/Gm* 

Injections 

Death 

Recovery 

0.00200 

2 

2 

0.00180 

2 

2 

0.00170 

2 

2 

0.00160 

4 

4 

0.00155* 

12 

9 

3 

0.00150 

12 

3 

9 

0.00100 

2 

2 

0.00080 

4 

4 

0.00060 

4 

4 

0.00050 

* Minimum  Lethal 

2 

Dose 

2 
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TABLE  22  a 


Preparation  106,  Result*  of  Bach  Injection  to  Determine  the  Minimum 
Lethal  Dose  for  Mioe. 


Weight  of 
Mouse  in 
Grams 

Dose 

co  ./(feu 

Results  After 
One  Hour 
Observation 

20.0 

0.00060 

Death 

16.5 

0.00060 

Death 

20.0 

0.00060 

Death 

18.5 

0.00060 

Death 

17.0 

0.00060 

Death 

13.5 

0.00060 

Death 

17.0 

0.00060 

Death 

17.0 

0.00060 

Death 

19.5 

0.00055 

Reoovery 

18.0 

0.00055 

Recovery 

19.6 

0.00055 

Death 

17.0 

0.00065 

Reoovery 

17.0 

0.00055 

Death 

18.5 

0.00055 

Death 

18.5 

0.00055 

Death 

18.0 

0.00055 

Reoovery 

16.5 

0.00055 

Death 

17.0 

0.00055 

Reoovery 

20.5 

0.00055 

Recovery 

15.5 

0.00055 

Reoovery 

19.5 

0.00050 

Death 

21.0 

0.00050 

Recovery 

17.0 

0.00050 

Reoovery 

18.5 

0.00050 

Death 

17.5 

0.00050 

Recovery 

19.5 

0.00050 

Reoovery 

16.0 

0.00050 

Death 

17,5 

0.00050 

Reoovery 

16.5 

0.00045 

Death 

18.0 

0.00045 

Reoovery 

17.0 

0.00045 

Death 

22.0 

0.00045 

Recovery 
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TABLE  22  b 


Sunnaary  of  Table 

22  a*  The  Minimum 

Lethal  Dose  of  Preparation  106* 

Dose 

cc./Gei. 

Humber  of 
Injections 

Results  of  Inject ions 
Death  Re covary 

0.00060* 

8 

8 

0.00055 

12 

5 

7 

0.00050 

8 

3 

5 

0.00045 

4 

2 

2 

* I'.inimum  Lethal  Dose 
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TABLE  23  a 


Preparation  107#  Results  of  Each  Injection  to  Determine  the  Minimum 
Lethal  Dose  for  Mice* 


Weight  of 
Mouse  in 
Grans 

Dose 

co./Gm, 

Results  After 
One  Hour 
Observation 

20*5 

0.00230 

Death 

24.5 

0.00230 

Death 

18.0 

0,00230 

Death 

27.0 

0.00230 

Death 

19.5 

0.00230 

Death 

18.5 

0.00230 

Death 

23.6 

0,00230 

Death 

21.5 

0.00230 

Recovery 

2G.5 

0.00230 

Death 

26.0 

0.00230 

Death 

17.0 

0.00230 

Death 

15,0 

0.00230 

Death 

24.5 

0.00225 

Death 

16.5 

0.00226 

Recovery 

16.5 

0.00225 

Death 

16.0 

0.00225 

Death 

19.5 

0.00225 

Death 

19.0 

0.00225 

Death 

21.5 

0.00225 

Recovery 

19.5 

0.00225 

Recovery 

22,5 

0.00225 

Death 

20,0 

0.00225 

Reoovery 

X9%  0 

0.00225 

Recovery 

15.0 

0,00225 

Death 

20.5 

0.00220 

Recovery 

18,0 

0,00220 

Death 

15.5 

0.00220 

Recovery 

15*0 

0.00220 

Death 

20.5 

0,00220 

Death 

18,5 

0.00220 

Recovery 

20,0 

0.00220 

Death 

17.5 

0.00220 

Recovery 

25,5 

0.00210 

Reoovery 

22,0 

0.00210 

Reoovery 

22.0 

0.00210 

Death 

21.0 

0.00210 

Recovery 

14.5 

0.00210 

R' jo very 

21.5 

0.00210 

Reoovery 

26.0 

0.00205 

Recovery 

19,0 

0,00205 

Reoovery 

CContinued  next  page) 
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TABLE  23  a (Continued) 


Weight  of 
Mouse  in 
Grans 


Dos©  Results  After 

oc./Gia.  One  Hour 

Observation 


23.5 

25.5 

20,0 

17.0 

20.0 

21.5 

21.6 

20.5 

20,0 

18.5 

17.5 

23.0 

22.0 

23.0 

19.0 

21.0 

21.0 

22.5 

16.5 

17.5 

20.5 

20.5 

17.5 

20.0 

26.5 

24.5 

18.5 

20.0 

26.5 

16.5 

17.5 

20.5 
18,0 

19.5 

21.0 

21.5 

20.0 

20,0 


0,00205 

Recovery 

0,00205 

Reoovery 

0.00205 

Recovery 

0,00205 

Death 

0.00200 

Death 

0,00200 

Reoovery 

0,00200 

Death 

0.00200 

Death 

0.00200 

Death 

0.00200 

Recovery 

0.00200 

Reoovery 

0.00200 

Reoovery 

0,00200 

Reoovery 

0.00200 

Death 

0.00195 

Death 

0.00195 

Recovery 

0.00195 

Reoovery 

0.00195 

Death 

0.00195 

Reoovery 

0.00195 

Death 

0.00180 

Reoovery 

0,00180 

Reoovery 

0.00180 

Death 

0,00180 

Death 

0,00180 

Reoovery 

0,00180 

Reoovery 

0.00170 

Reoovery 

0.00170 

Reoovery 

0.00170 

Reoovery 

0.00170 

Recovery 

0.00150 

Reoovery 

0.00150 

Death 

0.00150 

Reoovery 

0,00150 

Death 

0.00140 

Death 

0.00140 

Death 

0.00140 

Reoovery 

0.00140 

Recovery 
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TABLE  23  b 

SiEEiary  of  Table  23  a.  The  Minimum  Lethal  Dose  of  Preparation  107 


Dose 

cc./Qbu 

Humber 

Inject: 

0*00230* 

12 

0.00225 

12 

0.00220 

8 

0,00210 

6 

0.00205 

6 

0.00200 

10 

0.00195 

6 

0.00180 

6 

0.00170 

4 

0.00150 

4 

0,00140 

4 

Results  of  Injections 
Death  Recovery 


11 

7 

4 
1 
1 

5 
3 
2 

2 

2 


* Minimum  Lethal  Dose 


NNtffci^oicncncniffccni-* 
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TABLE  24  a 


Preparation  108*  Results  of  Each  Injeotion  to  Determine  the 
Lethal  Dose  for  Mice* 


Weight  of 
Mouse  in 
Grams 

Dose 

cc./dm. 

Results  After 
One  Hour 
Observation 

22.5 

0.00180 

Death 

15*5 

0.00180 

Death 

19.5 

0.00180 

Death 

19.0 

0.00180 

Death 

27.5 

0.00175 

Recovery 

21  eb 

0.00175 

Death 

25.0 

0.00175 

Death 

16.0 

0.00175 

Death 

28.0 

0.00170 

Death 

25.0 

0.00170 

Death 

24.0 

0.00170 

Recovery 

18.5 

0.00170 

Death 

20.0 

0.00170 

Death 

20.0 

0.00170 

Death 

19.5 

0.00170 

Death 

16.5 

0.00170 

Death 

20.0 

0.00170 

Death 

16,0 

0.00170 

Death 

19.0 

0.00170 

Death 

20.5 

0.00170 

Death 

22.5 

0.00165 

Recovery 

18.5 

0.00165 

Recovery 

16.0 

0.00165 

Death 

22.0 

0.00165 

Death 

18.5 

0.00165 

Death 

17.5 

0.00165 

Death 

18.0 

0.00165 

Death 

17.0 

0.00165 

Death 

20.5 

0.00165 

Death 

19.5 

0.00165 

Death 

20.0 

0.00165 

Death 

19.0 

0.00165 

Death 

19.5 

0.00160 

Recovery 

21.5 

0.00160 

Death 

21.5 

0.00160 

Recovery 

20.0 

0.00160 

Re oo very 

19.5 

0.00160 

Reoovery 

(do:  .t'inuod  next  'pa tie)' 
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TABLE  24  ft  (Continued) 


Weight  of 

Mouse  in 

Grams 

Dose 

oo«/(M« 

Results  After 
One  Hour 
Observation 

20,0 

0,00160 

Recovery 

21,0 

0,00160 

Heoovery 

22,0 

0.00160 

Recovery 

18,5 

0.00160 

Recovery 

20.0 

0.00160 

Heoovery 

18,0 

0.00160 

Hecovery 

19  • 5 

0.00160 

Death 

20,0 

0.00155 

Hecovery 

23,0 

0.00155 

Recovery 

TABLE  24  b 


Summary  of  Table  24  a.  The  Minimum  Lethal  Doae  for  Preparation  108, 


Dose 

oo,/Gra, 

Number  of 
Injections 

Results  of  Injections 
Death  Recovery 

0.00180 

4 

4 

0.00178 

4 

3 

1 

0.00170 

12 

11 

1 

0.00105* 

12 

10 

2 

0.00160 

12 

2 

10 

0.00155 

2 

2 

* Minimum  Lethal  Dose 

TABLE  25  & 


Preparation  110*  Results  of  Each  Injection  to  Determine  the 
Lethal  Dose  for  Mice. 


Weight  of  Dose  Results  After 

Mouse  in  oo./Gm,  One  Hour 

®rans  Observation 


20.5 

18.5 

20.0 

18.0 

18.0 

22.5 

21.5 

16.5 

19.5 

21.0 

18.0 

19.5 

20.0 

20.5 

22.0 

22,0 

22.5 

21.0 

19.5 

17.5 
23*0 

20.5 

20.5 

20.0 

23.0 

20.0 

20.5 

16.5 

18.5 

20.5 

16.5 

19.5 

15.0 

15.5 

21.5 

15.0 


0,00170 

Death 

0.00170 

Death 

0,00170 

Reoovery 

0*00170 

Death 

0*00170 

Death 

0*00170 

Death 

0.00165 

Death 

0*00165 

Death 

0*00165 

Death 

0.00165 

Death 

0.00165 

Reoovery 

0.00165 

Death 

0.00166 

Death 

0.00165 

Death 

0.00165 

Death 

0.00165 

Death 

0.00165 

Death 

0.00165 

Death 

0.00160 

Recovery 

0.00160 

Reooveiy 

0.00160 

Death 

0.00160 

Death 

0.00160 

Recovery 

0.00160 

Death 

0.00160 

Reoovery 

0.00160 

Death 

0.0018G 

Death 

0.00160 

Recovery 

0.00160 

Death 

0.00160 

Death 

0.00150 

Recovery 

0.00150 

Reoovery 

0,00120 

Reoovery 

0.00120 

Recovery 

0.00100 

Recovery 

0.00100 

Reooveiy 
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TABLE  25  b 


Summary  of  Table  25 

a.  The  Minimum  Lethal 

Dose  of  Preparation  110 

Dose 
oo.  /Om. 

Humber  of 
Injections 

Results  of  Injeotions 
Death  Recovery 

0.00170 

6 

5 

i 

0.00165* 

12 

11 

1 

0.00160 

12 

7 

5 

0.00150 

2 

2 

0.00120 

2 

2 

0.00100 

2 

2 

* Minimtm  Lethal  Dose 
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TABLE  26  a 

Preparation  114.  Results  of  Each  Injection  to  Determine  the 
Lethal  Dose  for  Mice* 


Weight  of 
Mouse  in 
Grams 


D°se  Results  After 

oo./Gm.  One  Hour 

Observation 


26.0 

18,0 

25.5 

16.5 

18.5 

22.0 

26.5 

17.5 

21.5 

19.0 

20.0 

20.5 

19.5 

25.0 

22.0 

19.0 

24.0 

28.5 

20.0 
21.0 

19.5 

22,0 

27.5 

27.0 

19.0 

16.5 

21.0 

20.5 

17.5 

20.5 

15.5 
26,0 
16,0 

26.5 

20.0 

24.5 
24.0 

24.5 

22.5 

26.5 


0.00300 
0,00300 
0.00235 
0.00236 
0,00230 
0,00230 
0,00230 
0.00230 
0.00230 
0.00230 
0.00230 
0.00230 
0.00230 
0,00230 
0.00230 
0.00230 
0.00225 
0.00225 
0.00225 
0.00225 
0,00225 
0.00225 
0,00226 
0,00225 
0,00225 
0.00225 
0.00225 
0,00225 
0.00220 
0.00220 
0.00220 
0.00220 
0.00200 
0.00200 
0.00200 
0.00170 
0/ 00170 
0.00150 
0.00160 
0.00150 


Death 

Death 

Death 

Death 

Death 

Death 

Recovery- 

Death 

Death 

Death 

Death 

Death 

Death 

Death 

Death 

Death 

Recove  iT- 

Death 

Death 

Recovery 

Death 

Death 

Reoovery 

Death 

Death 

Death 

Recovery 

Recovery 

Recovery 

Reoovery 

Death 

Death 

Recovery 

Reoovery 

Death 

Reoovery 

Reoovery 

Recovery 

Reoovery 

Recovery 
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TABLE  26  b 


Summary  of  Table  26  a«  The  Minimum  Lethal  Dose  for  Preparation  114* 


Dose 

Number  of 

Results  of  Injections 

CC«/08U 

Injections 

Death 

Recovery 

0.00500 

2 

2 

0.00235 

2 

2 

0.00230* 

12 

11 

1 

0.00225 

12 

7 

5 

0.00220 

4 

2 

2 

0.00200 

3 

1 

2 

0.00170 

2 

2 

0.00150 

3 

3 

* Minimum  Lethal  Dose 


TABLE  27 


A Comparison  of  the  M.&n.D.  for  Pigeons  and  the  M«L«D«  far  Uioe* 
Preparation  104  is  vised  as  100$. 


Preparation 

M.Em.D* 

Comparative 

Potency 

M.L.D* 

Comparative 

Potency 

102 

0.45 

189$ 

0.00076 

20!$ 

104 

0.85 

100$ 

0.00155 

100$ 

106 

0.35 

242/s 

0.00060 

259% 

107 

0.95 

90$ 

0.00230 

66% 

108 

0.80 

106% 

0.00165 

94% 

no 

0.65 

160% 

0.00165 

94 % 

114 

0.85 

100% 

0.00230 

66% 
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INVESTIGATION  OP  THE  ALKALOIDS 
EXTRACTION  AND  ISOLATION 

The  drug  used  for  thi®  part  of  the  work  was  from  a 100  pound  lot 
obtained  from  a firm  that  supplies  crude  drugs*  It  mas  In  the  form  of 
a number  20  powder  and  had  a moisture  content  by  the  toluene  method  of 
7*5  per  sent*  The  total  ash  was  6.4  per  cent  and  the  aoid.  insoluble  ash 
was  4*8  per  oent*  This  aoid  Insoluble  ash  content  is  quite  high  in  view 
of  the  faot  that  the  N.P*  limit  is  2 per  cent*  A tinoture  made  from  a 
representative  sample  has  a M«Em*D*  of  0.85* 

The  procedure  given  by  Sayre  and  Watson  (10)  was  fallowed  in  isolat- 
ing those  alkaloids  reported  by  them*  A 10  Kg*  sample  of  the  drag  was 
used  and  this  was  extracted  by  fractional  percolation  with  70  per  cent 
ol oohol* 

A few  remarks  regaining  the  extraction  may  be  of  interest*  For 
moistening,  700  co*  per  Kg*  were  used*  Hie  first  portion  of  6 Kg*  was 
packed  into  fbur  peroolators  and  the  drug  extracted  until  the  2 L*  re- 
serve and  the  6 portions  of  6 L.  eaoh  were  obtained.  Tests  with  U&yer*s 
Reagent  on  the  last  part  of  percolate  did  not  give  a precipitate*  About 
five  liters  remained  in  the  percolators  fluid  this  was  drawn  off  and  used 
as  menstruum  on  the  second  portion  of  drug  (packed  in  S peroolators), 
after  the  5 portions  of  5 L each  lad  been  used*  Although  the  reserve 
of  5 L*  fluid  the  5 portions  of  2 L*  eaoh  had  been  gathered  the  extract 
still  gave  a precipitate  with  Mayer*s  Reagent,  and  it  was  necessary  to 
add  about  seven  liters  of  menstruum  before  extraction  was  accomplished* 
Extraction  was  called  cor  plot  e when  Mayer*  s Reagent  gave  only  a faint 
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turbidity.  All  the  extract  me  added  in  order  to  the  third  portion  of 
drug  (packed  in  2 perooJatore)  and  it  was  necessary  to  add  6 L,  of  fresh 
menstruum  befbre  oomplete  extraction  was  obtained*  Thus  it  nay  be  seen 
that  it  was  necessary  to  add  considerably  more  menstruum  than  is  oalled 
for  in  the  N*F,  specifications  for  this  method  of  extraction.  No  at- 
tempt was  made  to  assay  the  different  portions  so  no  conclusions  can  be 
drawn  regarding  the  per  cent  of  alkaloids  extracted  before  addition  of 
the  extra  menstruum*  However,  it  seems  that  the  fractional  percolation 
method  using  70  per  cent  alcohol  does  not  give  oomplete  extraction  with 
this  lot  of  Qelsaaium,  but  more  study  would  be  necessary  to  Bake  any 
definite  statements. 

Since  the  procedure  for  isolation  as  given  by  Sayre  and  Watson  (10) 
was  followed  exactly  it  is  not  necessary  to  repeat  the  details  here. 
There  was  no  difficulty  in  following  the  steps  given  by  these  authors, 
but  there  ms  considerable  difficulty  with  emelsions  in  the  chloroform 
extractions  which  was  finally  overcome  by  gentle  slaking,  long  waiting, 
and  increasing  the  solvent, 

0EIS3MIC  ACID  (soopoletin,  C^QdgOji)  was  removed  and  purified  by 
crystallisation  frcci  alcohol.  The  un corrected  melting  point  was  found 
to  be  203°  C,  which  seems  to  be  close  enough  to  tin  reported  (11)  Halt- 
ing point  of  204°  C*  to  Justify  considering  them  as  the  same,  since  the 
material  met  other  deseriptions  such  as  fluorescence  in  alooholio  solu- 
tions, green  oolor  with  ferric  chloride,  and  needle  crystals.  Ho  at- 
tempt at  chemical  identification  was  attempted  since  that  is  beyond  the 
soope  of  this  problem  and  is  not  necessary  for  the  purpose.  About  one 
gram  of  the  purified  material  was  obtained. 
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GEISEMINE  was  Isolated  in  thB  fora  of  the  hydrochloride*  Its  un- 
eorreeted  melting  point  of  318°  - 320°  C.  is  in  conformity  with  the  re- 
ported  melting  point  of  shout  300°  C*  The  melting  point  of  a sample  of 
Horde's  Gelseminlne  HC1*  (Gelsemine  HCl)  was  also  determined  and  found 
to  be  317°  - 318°  C*  The  exact  melting  point  is  rattier  difficult  to  de- 
termine since  the  material  begins  to  darken  well  below  the  malting  point 
and  continues  darkening  rsxtil  it  is  quite  black  at  the  melting  point* 
Sayre  and  Wataon  reported  8 dm*  of  this  alkaloidal  hydrochloride  and 
7«5  da*  were  obtained  in  this  work*  Its  reported  erapirioal  formula  is 

SEMPEHVIRINE  was  isolated  in  the  form  of  the  nitrate  which  crys- 
talllsed  from  alcohol  in  yellow  needle-shaped  crystals*  The  un  cor  to  cted 
melting  point  was  278°  - 280°  C.  with  decomposition#  which  seems  to  be 
in  agreement  with  the  reported  (12)  melting  point  of  280°  - 282°  C*  with 
decomposition*  The  material  begins  to  darken  at  about  250°  C*  and  there 
is  continued  darkening  until  it  is  black  at  the  melting  point*  This  al- 
kaloid is  fluoresoenb*  a fact  which  was  not  mentioned  by  Sayre  and 
Watson  but  was  spoken  of  by  liasenfrat*  (13)  who  worked  out  the  empirical 
formula  (C^gHjgNg)* 

OE  IS  EM  ID  IKE  AND  GELSI2I0IDIHE,  the  two  remaining  alkaloids  reported 
by  Sayre  and  Watson  were  obtained  in  the  form  of  the  hydrochlorides* 
Since  there  are  no  melting  points  available  these  could  not  be  eheoked 
but  tlmir  forms*  colors*  solubilities*  reactions*  etc*  were  the  same  as 
those  published  so  for  the  purposes  of  this  investigation  they  were  ac- 
cepted as  being  the  same  alkaloids  as  reported  by  Sayre  and  Watson* 

GEI3EMIC2HK  (Cgg^gO^Ng)*  a third  crystalline  alkaloid  from  Gel- 
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semiua  has  been  reported  by  Chou  (14)  who  gave  in  thin  and  a subsequent 
paper  (15)  his  procedure  for  separating  the  alkaloids  as  fbund  by  him. 
He  agreed  with  Sayre  and  Watson  on  the  identity  of  gelsandne,  reported 
gelseraicine  as  the  new  alkaloid  and  further  reported  ttmt  he  did  not 
feel  that  his  serapervlne  was  the  same  as  the  previously  reported  semper— 
virino  although  the  appearances  and  melting  points  of  the  two  were  in 
close  agreement • Hasenfrats  (IS)  who  published  the  fomula  for  saaper- 
vlrine  said  ihat  they  seemed  to  be  the  same,  and  later  writers  appear  to 
consider  them  as  idavtical*  Chou  also  reported  an  amorphous  alkaloid 
for  which  ho  gave  no  name* 

In  order  that  all  the  alkaloids  which  have  been  reported  might  be 
studied,  an  attempt  was  made  to  follow  the  procedure  outlined  lay  Chou, 

He  used  48  Kg,  of  drug  but  only  10  Kg,  wore  used  in  this  investigation. 
The  menstruum  was  95  per  cent  alcohol  and  it  required  about  52  L,  of 
this  to  get  an  extract  which  did  not  give  a precipitate  with  Mayer  *a 
fioagent. 

It  has  been  difficult  to  follow  tr.e  procedure  outlined  by  Chou  be- 
cause of  the  incompleteness  in  description  of  same  steps  and  thus  far 
no  gelseraicine  has  been  obtained,  Chou  did  not  state  in  his  report  how 
much  of  the  alkaloid  was  obtained  from  the  48  Kg,  of  drug,  but  the 
quantity  was  probably  small  and  this  smallness  in  quantity  may  account, 
in  part,  for  the  inability  to  obtain  it  from  the  10  Kg,  of  drug*  How- 
ever, this  does  not  seem  to  be  the  entire  explanation  since  other  alka- 
loids were  not  obtained  In  quantities  comparable  to  those  fn>m  the  pro- 
cedure of  Sayre  and  Watson*  About  7.5  (*a,  of  gclsomine  MCI,  were  ob- 
tained from  their  procedure  while  less  than  one  gram  of  gelsemine  could 
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be  obtained  in  pure  form  by  Chou’s  procedure*  Also  only  a few  Milli- 
gram* of  impure  sempervine  nitrate  (melting  point  276°  C.)  mas  obtained 
and  none  of  toe  amorphous  alkaloid  mas  collected  after  following  a*  near 
a*  possible  the  procedure  lie  described*  The  material  obtained  did  not 
give  positive  tests  with  alkaloidal  reagents. 

TESTS  FOR  EMETIC  ACTION 

These  tests  mere  made  by  injecting  pigeons  with  solutions  of  the 
isolated  principles  in  the  same  manner  as  mas  used  in  the  injection  with 
tincture*  The  object  was  to  determine  what  principle  or  principles 
caused  the  emetic  action*  The  strengths  of  the  solutions  used  is  given 
under  each  heading  to  follow*  The  solutions  mere  made  either  on  the  day 
of  injection  or  on  the  day  before* 

GELSKMIC  ACID*  Solutions  varying  in  strength  up  to  20  mg*  per  oo* 
mere  made  with  this  principle,  using  60  per  oerrt  by  volume  alcohol  as 
the  solvent*  The  crystals  mere  dissolved  in  the  aloohol  and  then  the 
water  ms  added  to  bring  the  solution  to  volume.  Doses  mere  administer- 
ed in  increasing  sise  until  a dose  of  20  mg*  per  Kg.  had  been  injected 
into  8 pigeons  without  any  emetic  action*  Sinoe  this  quantity  is  sever- 
al times  the  quantity  that  could  bo  expected  to  be  in  an  emetic  dose  of 
the  tincture,  it  is  felt  that  this  principle  can  not  be  responsible  for 
Any  of  the  aanetio  action* 

GELSBMINE  HCL.  The  solutions  mere  made  using  water  as  the  solvent* 
The  starting  dose  was  0.1  mg#  per  Kg.  and  the  sise  of  the  dose  mas  in- 
creased until  8 pigeons  had  received  20  mg.  per  Kg*  without  giving  any 
emesis*  The  total  alkaloids  contained  in  the  tinctures  is  somewhere  in 
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the  neighborhood  of  0.05  Obi.  per  100  oo.  which  would  be  0.5  mg.  total 
alkaloids  per  oo.  of  tincture.  Since  in  no  case  lias  a tincture  been 
fbund  with  a M.Em.D.  of  as  much  as  1 co«,  it  nay  be  assumed  that  0.5  mg. 
per  Kg.  of  total  alkaloids  would  produce  emesis  in  all  oases.  Thus 
since  a dose  of  gslssmins  HC1  of  20  mg.  per  Kg.,  which  is  40  times  the 
amount  of  total  alkaloids  assumed  to  be  able  to  cause  emesis,  did  not 
oause  emesis,  it  seems  reasonable  to  assume  -that  this  alkaloid  is  not 
responsible  to  any  appreciable  extent  fbr  the  emetic  action  of  the  drug. 

SBMPEKVTRINE  NOg*  A solution  of  this  was  made  so  that  each  oo. 
contained  1.6  mg.  in  50  per  cent  aloohol.  The  salt  was  dissolved  in 
hot  aloohol  and  warn  water  was  added  to  bring  the  solution  to  volume. 
Doses  ranged  from  0.8  mg.  to  2.8  mg.  per  Kg.  with  results  as  shown  in 
the  following  tablet 


TABLE  28 

Results  of  Injections  of  Sampervirlne  N0S 


Dose  Number  of 

mg./Kg.  Injections 


Kinesis  Ho  Emesis 


0.8 

1.6 

2.4 

2.6 

2.7 

2.8 


1 

3 

4 
2 

12 

12 


1 

3 

10 


1 

3 

3 

2 

9 

2 


From  this  it  nay  be  seen  that  senpervirine  NOg  has  a M.Km.D.  of 
2.8  mg.  The  emetic  action  is  prompt,  occurring  in  from  3 to  7 minutes. 
Although  the  sise  of  this  dose  is  about  five  times  larger  than  the  aise 
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of  the  dose  of  total  alkaloids  considered  as  sufficient  to  give  emesis, 
it  can  be  soon  that  this  alkaloid  is  partially  responsible  fbr  the  e- 
metio  action*  Siuce  the  alkaloid  does  not  likely  occur  in  the  drug  in 
the  fora  of  the  nitrate  no  direct  quantitative  comparison  es"  be  made* 
The  Material  obtained  by  following  Chou’s  procedure  had  a salting  point 
a little  under  the  reported  one  so  the  salt  is  doubtless  impure,  but  a 
few  injections  were  made  using  it*  The  dose  of  2.8  mg*  per  Kg.  did  not 
give  emesis  in  four  injections  but  nausea  was  notioeable*  however,  the 
number  of  injection  is  too  small  to  be  of  value,  but  since  the  qiantity 
was  not  sufficient  to  Bake  further  injections  no  further  data  oould  be 
obtained*  It  seems  reasonable  to  consider  the  two  as  the  same  alkaloid 
sinoe  Hasenfrats  (13)  reported  that  he  believed  them  to  be  identical  and 
sine#  subsequent  workers  consider  the  same  (11)* 

GEISEMIDINE  3CL.  The  solution  of  this  was  made  with  water  sinoe  it 
is  easily  soluble  in  this,  in  fact  it  is  hygrosoopio*  Doses  ranging 
from  0.5  mg*  per  Kg.  to  20  mg.  per  Kg.  were  administered  without  obtain- 
ing ary  emetic  action*  Sinoe  this  is  several  times  the  quantity  that 
oould  be  expected  to  be  found  in  an  emetic  dose  of  the  tincture,  it  is 
not  believed  that  this  alkaloid  is  responsible  to  my  appreciable  extent 
for  the  emetio  action* 

GELSMGIDINE  BCL*  The  solutions  used  contained  0.6  mg*  in  each  oo* 
and  had  water  as  the  solvent*  The  doses  ranged  from  0-6  mg*  per  Kg.  to 
1.2  mg*  per  Kg*  with  the  results  as  shown  in  the  following  table: 
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TABLE!  29 

Beau Its  of  Injection*  of  Oelseraoidine  HCl 


Dose 

mg. /Kg. 

Number  of 
Inject!  ana 

Emesis 

Ho  Ibssls 

0.6 

3 

1 

2 

0.75 

3 

1 

2 

0.90 

12 

8 

4 

0.93 

12 

5 

7 

1.14 

4 

2 

2 

1.20 

8 

7 

1 

From  this  it  1b  seen  that  ths  amorphous  alkaloid  of  Sayre  and 
Watson  has  a M#Em#D#  of  approximately  one  mg#  per  Kg#  The  emtio  action 
Tias  not  quite  as  prompt  as  that  for  sempe  rvirine  JIO3  since  this  required 
from  10  to  IS  minutes#  The  amorphous  alkaloid  oalled  Oelsemoidine  by 
Sayre  and  Watson  is  partially  responsible  for  the  araetio  aotion  of  the 
drug. 

GEIS3MICINE.  Since  none  of  this  alkaloid  has  this  far  been  isolat- 
ed in  this  investigation,  it  is  not  possible  to  give  ai^  tests  for  emet- 
ic action.  Hcwever,  it  nay  be  said  that  it  has  been  reported  (16 ) that 
gel  serai  cine  produces  emesis  in  pigeons,  but  up  to  this  time  it  is  not 
possible  to  say  What  the  emetic  dose  is# 

DISCUSSION  OF  THE  ElffiTIC  PRINCIPLES 

Very  little  experimental  work  has  been  published  which  gives  the 
action  of  the  various  alkaloids,  but  it  is  generally  ocnaidered  that 
gelsemine  is  not  active  as  far  as  mammals  are  concerned,  although  Chen 
(14)  has  shown  that  7 mg,  into  one  oat  gave  a fall  in  blood  pressure  and 
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Hamet  (3)  states  that  it  is  aotive  in  guinea  pigs  but  does  not  say  in 
■what  nay.  It  does  produce  mydriasis  locally#  It  seems  from  the  litera- 
ture that  this  must  not  be  responsible  to  a very  great  extent  fbr  the 
therapeutic  action  of  the  drug.  In  the  present  study  it  has  been  found 
that  in  doses  of  20  mg*  per  Kg#  this  is  not  responsible  for  the  emetic 
action# 

Semparvirlne  is  reported  as  active  by  Ilanet  (2)  and  Hou  (17), 

Since  this  alkaloid  does  produce  emesis  in  pigeons  it  seems  that  this 
method  would  serve  to  measure  its  activity# 

Gelseraidine  does  not  produce  emesis  in  pigeons  in  doses  of  20  mg# 
per  Kg#  Its  action  has  not  been  published  except  on  frogs  (l0)t  bub  it 
does  not  seem  that  this  is  responsible  to  any  extent  for  thempeutio 
action# 

The  only  physiological  aotion  published  for  the  amorphous  alkaloid# 
Gelsemoidine,  is  its  quieting  action  cm  frogs#  The  drug  is  used  for  its 
quieting  action#  Since  it  has  not  been  determined  just  what  this  sub- 
stance la,  nothing  definite  can  be  said  about  it  for  it  may  contain  some 
of  another  principle#  It  does  produce  emesis  in  pigeons  so  that  this 
method  seems  to  measure  this  alkaloid# 

Gelaeraidne  is  the  most  toxio  alkaloid  in  the  drug  and  has  effects 
on  respiration  (18)#  Since  this  produces  emesis  in  pigeons  it  would 
seem  that  the  method  would  measure  its  activity# 

The  quantities  of  the  two  alkaloids  which  were  found  to  produoe 
emesis  in  this  investigation  is  larger  than  could  be  responsible  fbr  the 
emesis  of  the  drug#  but  Gelsemioine  has  been  said  to  produos  amosis  also 
although  the  dose  is  not  known#  Since  the  composition  of  the  amorphous 
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alkaloid  is  not  known  this  nay  not  bo  a pure  substance#  There  is  also 
the  possibility  of  a synergistic  action  of  those  alkaloids  which  do  pro- 
voke the  emesis# 

The  pigeon  emesis  method  does  measure  activity  of  those  alkaloids 
which  have  been  demonstrated  to  give  physiological  activity#  la  those 
alkaloids  which  do  not  give  emesis  the  physiological  activity  has  not 
been  sufficiently  substantiated#  Thus  it  seems  reasonable  to  assume 
that  enjesis  in  pigeons  is  a result  of  the  action  of  those  alkaloids 
wW-ch  give  the  therapeutic  action  of  the  drug  and  that  the  method  is 
suitable  for  assay# 
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CONCLUSIONS 

From  the  further  data  obtained  in  tills  investigation  it  has  bean 
shown  that  with  oelseaium  pigeons  do  not  become  more  sensitive  to  re- 
peated injections  than  the  limits  of  experimental  error* 

The  method  has  an  ao curacy  of  from  5 to  20  per  cent. 

Four  preparations  made  from  drug  grown  in  Florida  seem  to  indicate 
that  such  drug  is  more  potent  than  that  ordinarily  found  on  the  market* 
Frogs  are  not  a suitable  animal  for  the  assay  of  Oelsomlum* 

The  75  per  cent  M*L.D,  for  mice  and  the  U*Bm*D*  for  pigeons  run 
somewhat  parallel*  indicating  that  pigeon  emesis  does  measure  activity 
of  the  drug* 

Pigeon  emesis  measures  the  activity  of  those  alkaloids  which  have 
been  shown  sufficiently  to  have  physiological  action  for  mammals* 

Pigeon  emesis  serves  to  measure  more  adequately  than  any  other 
J»t hod  so  far  suggested  the  activity  of  Gelsemium*  The  method  possesses 
the  following  desirable  qualities i economy*  simplicity*  rapidity  and  a 
definite  end  point* 
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